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THOUSAND MILES BY 
TELEPHONE. 


Ni YORK TALKS 


TO CHICAGO 
ER THE LINES OF THE 


LONG DISTANCE TELE- 
PHONE COMPANY. 





Co etion of the Longest Telephone 
Circuit in the World. 
rING OPENING CEREMONIES AT THE 
THE AMERICAN TELEPHONE 
’ TELEGRAPH COMPANY IN NEW 
AND CHICAGO, 


ES OF 


YORK 


ot often that the predictions of en- 
t ts become solid facts within the life- 
the prophet. Not so very long ago 
of our telephone engineers men- 
n a quiet way to their intimates that 
smission of the human voice over a 


of 500 miles might some day be 

These assertions were scoffed at, 
thematical formule as long as your 
e evolved to prove the impossibility 
The 


and it seemed asif the 


in accomplishment. discus- 
S t into print, 
istic telephone engineers were ina 
| minority. 
here developed a peculiar character 
the telephonist, which indeed seems 
possessed by all electrical workers. 
ved prophesying about transmission 
of line 


) miles , but only long enough 


when he used the same 
1,000 


He was beyond redemption now, 


his breath, 


and made the distance 


nts 


: friends thought of securing a place 


f n in some quiet retreat, where he 
build telephone lines to Mars and 
point of the joke, the answer to the 


lrum, is told in the following article. 
ephone prophet has lived to see his 
iastic predictions come true, and we 
vitnessed one of the most impressive 
iportant events since the discovery of 
i—the successful transmission of the 
1,000 miles of distance 
cities of New York and Chi- 


To the 


1 voice over 


n the 


progressive minds of the 

\ can Telephone and Telegraph Com- 
s due the honor of one of the greatest 
eteenth century triumphs. 


sday evening of last week the Amer- 
1 felephone and Telegraph Company 

lly opened its long-distance line be- 
W this city and Chicago. About 100 elec- 
ns and newspaper men were present 
e exercises held in the rooms of the 
company at No, 18 Cortlandt street. About 
Same number were gathered at the 
Chicago end of the line at 105 Quincy street, 
in that city. President Hudson made the 
announcement that the first part of the 
programme would bea coinet solo played 
into the transmitter here, and heard in Chi- 








ago, Which would afterwards be repeated 
in that city, so as to enable those gathered 
in the rooms to hear and to satisfy them- 
selves as to the quality of transmission. 

Each note of the ‘‘ Star Spangled Banner” 
and ‘‘ America” was distinctly heard by some 
40 persons who were supplied with receivers 
connected in circuit ata ceatral table and 
distributed around the room. The induc 
tion was considerably less than on local 
lines in this city ; no external noises were 
heard, and the tone of the cornet sounded 
clear and mellow, 
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formal address read by Mayor Washburne 
was heard, and every word came from the 
receiver sharp and distinct. The Mayorsent 
his regards and repeated the congratula- 
tions of Mayor Grant. 

Professor Alexander Graham Bell then 
held an interesting conversation with Mr. 
William H. Hubbard, of Chicago, the gen- 
tleman who spoke with Professor Bell at 
the Centennial Exhibition of 1876, when 
Sir William Thomson and the Emperor of 
Brazil first heard the telephone. While Pro- 
fessor Bell was talking tosome of the officers 














Fie. 
PANY, 
President Hudson next announced that 
Mayor Grant would formally open the line ; 
the latter then took a seat at the desk and 
asked for Mayor Washburne, of Chicago. 
After a short interval a satisfactory reply 
was obtained, and. Mayor Grant congratu- 
lated the Mayor of Chicago upon the open- 
ing of the line for communication between 
the two cities ; he also stated that he was 
sorry that he would be unable to attend 
the celebration in Chicago during the 
week, owing toa press of business in this 
city, and also that it. was unfortunate that 
the Mayor of Chicago was not in this city at 
the time of the Columbian celebration. A 


1.—Joun E. Hupson, PResipENT AMERICAN TELEPHONE 
Wuicu Has Just OPENED THE NEW YoORK-CuHICAGO TELEPHONE LINE. 


& TELEGRAPH Com- 


of the company in Chicago, a flash light 
photograph was taken of him, President 
Hudson, Mr. Hall, and a number of the 
gentlemen present. Professor Bell after- 
wards tried whispering into the telephone; 
his voice was heard, and answers were re- 
ceived to the whispered questions. Some 
of the guests were invited to converse with 
the operator in Chicago. The sound of the 
voice was much clearer than that heard 
over many of our local lines. After the ex- 
hibition the guests were invited to a fine 
collation held in an adjoining room. Some 
of the guests, under the guidance of Messrs. 
Bangs and Carty, ascended to the switch- 








working of their 
and wonderful system 
was pleasantly described and explained. 

Before leaving, each guest was presented 
with a souvenir, shownin Fig 7, typical of 
the new line. It is made of the same kind 
of wire as that used in the construction of 
the new circuit. At each end of the coil is 
suspended a miniature telephone. The 
words New York and Chicago are stamped 
upon the flattened ends. The whole makes 
a very elegant memento of the occasion. 

The chief officers of the company are 
John E. Hudson, president; E. J. Hall, 
general manager; Angus 8. Hibbard, gen- 
eral superintendent ; F. A. Pickernell, chief 
electrician. 

Among those present were the following: 
Professor Alexander Graham Bell, Mayor 
Grant, John E. Hudson, president of the 
American Telephone and Telegraph Com- 
pany; E. J. Hall, manager of 
the American Telephone and Telegraph 
Company; Commissioner Walton Storm, of 
the Subway Board; A. C. White, general man- 
ager of the Providence Telephone Company; 
W. D. Sargent, of the New York and New 
Jersey Telephone Company; ex-Commis- 
sioner E. L. Ridgway, M. F. Tyler and E. B 
Baker, of the Connecticut Telephone Com- 
pany; Schuyler 8. Wheeler, expert of the 
Subway Board; W. F. Sefton, secretary of the 
Consolidated Subway Company; George. M 
Phelps, T. C. Martin, of the Hlectrical Engi- 
neer; Ralph W. Pope, of Electric 
Chas. W. Price, of the ELEcTRIcAaL REVIEW; 
Charles F. Cutler, president of the Metro- 
politan Telephone and Telegraph Company; 
Commissioner E. P. Barker, Harry B. 
Thayer, manager of the Western Electric 
Company; Henry L. Storke, secretary and 
treasurer of the Hudson River Telephone 
Company; A. B. Chandler, president of the 
Postal Telegraph Company; C. R. Bangs, 
and F. A. Pickernell, electrician of the 
American Telephone and Telegraph Com- 
pany. There were also a number of ladies 
present. 

At the present moment, asa result of this 
wonderfulachievement, we are now enabled 
over a circuit 950 miles in 
length. The New York-Chicago line is 
constructed ina most substantial manner. 
The wire used is hard drawn copper, No. 
8 B. W. G. weighing 435 pounds to the 
mile, and the entire circuit contains about 
826,500 pounds of copper. Heretofore No.12 
N. B. S. wire has been employed in the 
construction of the company’s circuits, but 
were this wire used on this line, the weight 
of the total amount would be reduced to 
200,000 pounds. 

The use of cables, which are 
detrimental to long-distance telephone trans- 
mission, has been almost entirely avoided in 
this line, for in the entire circuit of 950 
miles there are but five-eighths of a mile of 
cables; approximately, 1,600 feet in New 
York and the same number of feet in Chi- 
cago. Prior to the construction of this line 
it was impossible to converse over a distance 
of more than 500 miles, which was the 
length of the longest known line in this 
country. In 1890 a circuit was completed 
between Paris and Brussels which was 
about 450 miles in length. This circuit 
proved satisfactory and in the next year a 


board room, where the 


most complicated 


general 


Powe r; 


to converse 


exceedingly 
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line 280 miles long joined London and Paris. 
But in this circuit there are some 20 miles 
of submarine cable, so that the construction 
and successful workivg of this line was 
considered of greater importance than 
that between Paris and Brussels, though 
the latter was 170 miles longer. In local 
work great numbers of cable and consider- 
able underground work is required and de- 
sired, while in long distance telephony the 


Fig. 2.—PROFEssoR ALEXANDER GRAHAM 
BELL, INVENTOR OF THE TELEPHONE, 
WHO DELIVERED THE ADDRESS AT THE 
OPENING OF THE NEW YorK-CHICAGO 
TELEPHONE LINE. 

avoidance of cables is of the utmost consid- 

eration, and almost any means will -be em- 

ployed in order to substitute aerial wires in 
the construction of metallic circuits. 

In the year 1886 the Long Distance Tele- 
phone Company constructed its first system. 
At this time there were considerable diffi- 
culties caused by induction, but through 
experience obtained in the construction of 
these lines, the company in 1888 was 
enabled to construct a line some 350 miles 
long, and in 1889 New York and Buffalo 
were joined by a circuit of 450 miles. After- 
wards this line was continued south to 
Washington, and later it was extended east 
to Pittsburgh. In 1891 successful commu- 
nication was held between Pittsburgh and 
Boston. At this time No. 12 N. B.S. wire, 
weighing 172 pounds to the mile, was used, 
and the line was continued to Cuyahoga 
Falls. It was not till December, 1891, that 
it was decided to build the all metallic cir- 
cuit to Chicago, and last week saw the com- 
pletion of this marvelous undertaking. 
This line is practically an extension of the 
Company’s system. Had it been built three 
years ago, with the knowledge that the 
company had at that time, 1,000 pounds of 
wire to the mile would have been required 
to enable the operator to hold a distinct 
conversation over the distance now spanned 
by the present circuit. When the com- 
pany was first organized, in the year 1886, 









ELECTRICAL REVIEW 


cuits that enter the building No. 18 Cort- 
landt street, and of these, 20 are from Boston 
and 10 are known asthe Shore Line. As 
the distances do not exceed 600 miles, No. 12 
wire is used. It has been found that for 
distances under 600 miles, this No. 12 hard 
drawn pure copper wire will carry suffi- 
ciently well, but for all distances over that, 
as in the case of this line to Chicago, the 
company has found it essential to success 
to use No.8 B. W. G. wire. It is possible 
with this No. 8 wire to communicate over a 
distance of about 1,400 miles, and in this 
case, Boston could communicate with Chi- 
cago, the distance between the two cities 
being about 1,200 miles. As it is, there is a 
line from Chicago to Milwaukee, and mess- 
ages have been transmitted between this 
latter city and New York, the first paid 
message coming from Milwaukee to New 
York, Saturday last. 

A map showing the route taken by the 
line is represented in Fig. 5. It passes 
from New York, through Easton, Harris- 
burg, Altoona, Pittsburgh, Newcastle, 
Youngstown, Cuyahoga Falls, Maumee, 
South Bend, to Chicago. At Cuyahoga 
Falls there are two lines, one to Cleveland 
and the other to Akron. At Maumee there 
is a line to Toledo, 

In a line of this length, breaks are likely 
to occur. There are but few causes, such as 
heavy sleet storms, accurate marksmanship 
on the part of destructive sportsmen who 
use the glass insulators as targets, severe 
storms, which may do damage to the poles, 
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current, and to make the sounds that issue 
from the receiver clear and distinct. How- 
ever, practice has shown that with this No. 
8 wire communications can be held between 
places 1,400 miles apart, but it must be dis- 
tinctly understood that this is the minimum 
size of wire that may be used to carry the 
current. 

Fig. 6 shows the increase in the size of 
the wire used by the company as its lines 
have increased in length. No. 16, the 
smallest, was sufficient for their needs in the 
year 1886, No. 14 was next used, and before 
this latest achievement No. 12 was suffi- 
cient for all purposes. This illustration 
shows the successive steps from No. 16 to 
No. 8 wire. This wire has great tensile 
strength. McIntire twisted joints are 
used, and it must be some very unusual 
cause that will break the wire or even cause 
it toleak. These connections have proved 
satisfactory in all respects, and in no case 
has a high resistance connection been the 
result of a joint made with one of them. 

There is no doubt that this line will be a 
financial as well asa scientific success. It is 
stated by the chief electrician, Mr. F. A. 
Pickernell, that at present the extension of 
the lines is only limited by the size of the 
wire, and, also, that if any one would be 
bright enough to invent a system whereby 
the current could be carried successfully 
over a wire of small diameter, that lucky 
individual would make an independent for- 
tune as a result of his invention. 

There are three facts to be taken into 


Fie. 4.—Sounp Proor TELEPHONE BootH IN USE ON THE NEW YoRK-CHICAGO 
TELEPHONE LINE. 


etc. Repairing stations are situated at about 
every 70 miles, and are supplied with com- 
plete outfits for detecting and remedying 
breaks and leakages, so that by this arrange- 
ment 35 miles at the greatest will be the 
distance to be covered in order to repair any 
damage. It can be seen from this that in 
acomplete metallic circuit of this length a 
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No. 16 wire was used, and as the length of 
the lines increased, and ramifications were 
the result of practical and efficient service, 
it was found necessary to increase the diam- 
eter of the conductor, thus making it pos- 
sible to further extend the lines. At that 
time there were 13 long distance circuits 
between here and Philadelphia ; at the pres- 
ent time there are about 100 all metallic cir- 


consideration in the construction of a plant, 
viz : 

1. The expenditure of money must be as 
small as possible. 

2. The commerce and street traffic must 
be interrupted as little as possible. 

8. As little of the line as possible must be 
below the street surface. 


thee Long ListarceL ZIte frore- 
a hicag& lo New ork, 
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Harrisburg. \ 


October 29, 1899 


the entire circuit amount to about $380,000, 
roughly estimated. This line must be kept 
in constant repair, and the running expenses 
are not to be overlooked, so that the cost of 
five minutes’ conversation, which has beep 
fixed at $9, must not be regarded as exces. 
sive, fer it must be remembered that while 
the person is conversing he practically hag 
the loan of $380,000 for five minutes and that 








Fie. 3.—Mr. E. J. HALL, Vice-PRESIDENT 
AND GENERAL MANAGER, AMERICAN 
TELEPHONE & TELEGRAPH Company, 
WHosE Constant FAITH AND GREAT 
Executive ABILIty Mabe Lone Jis- 
TANCE TELEPHONY POSSIBLE, 

an answer may be obtained immediately 

to each question. 

In contrasting the wonderful 
achieved by this company with that of the 
Berlin Telephone Company, which is under 
the control of the government, while the 
progress of the German system has been 
rapid, it cannot be compared with the mar- 
velous growth of the American Telephone 
and Telegraph Company 

A few extracts made from the report on 
‘* Berlin Conduits for Telephonic Exchange 
Service,” by Ed. Landrath, chief electrician 
for the government, may prove acceptable 
as a means of comparison. 

“On June 14, 1880, the first telephone 
exchange was inaugurated in Berlin, and in 
November of the same year the Administra- 
tion had 94 subscribers who required 13 
complete telephone outfits. The number of 
subscribers began to diminish, and it was 
feared that the system would not be a suc- 
cess However, on the 1st of April, 1881, 
the exchange again opened, this time with 
only 33 subscribers. . . At the present time 
the Administration has 138,000 subscribers, 
and require 19,471 complete outfits. The 
government has gone to great expense in 
the construction of underground cables, bu 
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5.—RovutTE oF THE Lone DisTANCE TELEPHONE LINE BETWEEN NEw YORK AND CHICAGO. 


system such as this is must necessarily be 
very expensive to maintain; still, every 
morning before 7 o’clock the line must be in 
perfect order for business, as there is no 
other line to fall back upon. 

The limit to the length of a line is entirely 
empirical; there are no laws that enable us 
to accurately determine the size that a wire 
must be in order to carry successfully the 


These points should be noted by all small 
companies, for to judge by results they are 
worthy of observance. 

The cost of the line to Chicago has been 
something enormous. The wire alone, at 
15 cents a pound, for 826.500 pounds, would 
cost $123,975 ; to this we must add the cost 
of 42,750 cedar and chestnut poles, wages 
and service, which would make the cost of 





notwithstanding which, the impression 
seems to be ihat the system has thrived 
under government control.” 

- -—-+_—_- 

The railroad telegraphers’ strike on the 
te 4 N. road, has ended as most 
strikes do. The men have accomplished 
nothing, and a good many of them have 
lost places which they will find it difficult 
to get back. 
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October 29, 1892 


Thomson-Houston Carbon Company’s 
New Plant Nearly Finished. 

A big fire during the night of February 

destroyed the factory of the Thom- 








24, 1892 

eon-Houston Carbon Company, at Fremont, 
Obie The people of the town felt blue, as 
the carbot manufactory was the chief indus- 
try of the place, and gave employment to a 
large number of the citizens. When it was 
TL 
— 
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Fic. 6.—DIFFERENT S1zEs oF WIRE USED 
IN DEVELOPMENT OF THE Lone Dis- 
rA TELEPHONE LINE. 


that the business would be removed 

r place and that the burned factory 

‘tt be rebuilt, the Fremonters got 

and collected $35,000, which was 
sa bonus to the Thomson-Houston 
Company to rebuild and do business 

i stand. The offer was accepted 
k was commenced on a new plant, 

is to have at the outset a capacity 

sreater than the old plant. 

terior of the great buildings, which 
are 0 ve affairs of brick and iron, with 
fs, is completed. The main build- 
r a single roof, though divided by 
into separate rooms, is 536x70 feet. 

Shore Railroad passes the south- 

of the plant, and a switch track 
from Lake Shore runsalong the east side 
of tl ildings. 

Tl ipping and packing rooms, a build- 
ing 1 5 feet, is the only portion of the 
old t that was not destroyed by fire. 
All other buildings are wholly new. 
The c 


rumo 
to aD 
woul 
toget! 
offere 
Cart 

at th 
and W 
whi 


one 


slate 
ing 
fire ¥ 
The 


west 


building will be a handsome 
north of the main building. 

I terior of the buildings, as we have 
said ractically completed, and within a 

two the plant will be in operation. 
re seven great stacks, 60 to 85 feet 
| two of them are yet to be built. 
Yon ible machinery is already in place. 
horse-power engine and the boilers 
are sition. There will also be a 150 
horse-power engine in the machine shop. 
The rts are finished, and the ovens 
rapidly being built. Themilling machinery 
ition, and considerable of the shaft- 
ing inolithic floors have been laid in 
the ing, retort, plating and engine 


B first of January, at the furthest, the 
Th n-Houston carbon plant will be iv 
ull ration again, with a force of 300 
and an output of 3,000,000 carbons 
per 1 h. It is an establishment for Fre- 


mo! be proud of, 
—-_- 








Brush Electric Company. 


rush Electric Company, of Cleve- 
lan /hio, through their agents, S. W. 
lrawick, of Atlanta, Ga., and A. D. Dor- 
New York, have just closed a con- 
tract with the Mutual Light and Power 
ny, of Montgomery, Ala., for a com- 
ntral station plant, the consideration 
nsiderably in excess of $100,000. 

/ntract calls for 300 arc light capac- 
ity )sixteen candle-power incandescence 
lights capacity, 70 horse-power generating 

, 700 horse-power Hamilton-Corliss 
capacity, 700 horse-power Heine 
ater tube boilers capacity; all neces- 
ifting, clutch pulleys, couplings, etc. ; 
ruction work for arc, incandescence 
ver circuits, 

The contract forthe complete steam power 
lant as awarded tothe Heine Safety Boiler 
vom ny, of St. Louis, represented by S. 
C. Munoz. The Heine Company have sub- 
let the engine portion of the contract to the 
Hamilton-Corliss Engine Company, rep- 


man 


plet 
beir 


Capa 
engin 


safet 
sary 
all « 


and 


resented by J. A. Vail. of St. Louis. The 
Complete plant must be installed and in 
er ition by January 1, 1898. Mr. Dorman 
“a8 just closed a contract with T. 8S. Mc- 


Lachlin of Whitehall, N. Y., for a 90 arc 
ight plant of the Brush system. 





ELECTRICAL REVIEW 


ELECTRIC LIGHT FLASHES. 

The Union depot, at Hartford, is now 
supplied with electric lights. 

Yuengling’s brewery at Pottsville, Pa., 
will soon be lighted by 600 incandescent 
lamps. 

The Brush Electric Company have closed 
a $14,000 contract with the city of Marshall, 
Mich. 

The electric light plant franchise, real 
estate, etc., has been sold to the town of 
Salem, Va., for $19,000. 

The Orange Oval, at East Orange, N. J., 
is now lighted by electricitv, enabling the 
foot-ball team to practice at night. 

The Pennsylvania State Weather Service 
propose to use a series of different colored 
incandescent lights for night signals. 


A $30,000 electric light plant is about to 
be constructed at South Omaha, Neb. The 
capacity of the plant at the start will be 100 
arc and 1,600 incandescent lights. 


The plans and specifications for the Mutual 
Light and Power Company’s plant at Mont- 
gomery, Ala., are about ready, and work 
will be begun at the earliest possible moment. 


The electric light plant at Baton Rouge, 
La., is being fitted up with the Wood sys- 
tem throughout. Part of the apparatus has 


And when he came to town one day with criticisms 
ripe, 
He climbed to an electric lamp to light his ancient 


pipe. 

He hadn't read the papers—but he knew just what 
was best ; 

He simply touched the wire and—the fluid did the 
rest. 


A wonderful electric search-light has been 
placed on the high tower of the Transporta- 
tion building, at Jackson Park, Chicago. 
Its rays can be seen 60 miles away and locate 
The light is the 


a man 20 miles distant. 
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TELEGRAPH NEWS. 


The successfully projected telegraph line 
between Baltimore and Drum Point is now 
assured, and the line is expected to be in 
operation before the first of the year. 


The Postal Telegraph Company are show- 
ing great activity at this time. New offices 
are being opened in various parts of the 
country and many new operators employed. 
The entire line between New York and 
Chicago is being rebuilt. 





1G. 7.—CoprER SOUVENIR PRESENTED AT THE OPENING OF THE NEW YORK- 


CHICAGO TELEPHONE LINE. 


largest and strongest one in the world. It 
was made by Schuckert & Company, of Nu- 
remberg, Germany, and it has been brought 
to this country by Prof. Fred. W. Tischen- 
doerfer, a mechanical electrical expert. The 
light is what is known as a four foot re- 
flector—that is, the great magnifying glass, 
through which the rays are thrown to such 


The Western Union office in New Haven, 
Conn., is now transmitting messages with 
generated current supplied by 10 small 
Crocker-Wheeler dynamos. These are 
driven by a two horse-power White & Mid- 
dleton gasoline engine, and are much more 
satisfactory than the 1,200 cells formerly in 
use. 





Fic. 8.—‘‘One Toousanp Mies By TeLerHone.”—INTERESTING SCENE IN THE NEW YORK OFFICE OF THE AMERICAN TELE- 


PHONE & TELEGRAPH COMPANY, 


TELEPHONE TALKING TO Mr. HUBBARD IN CHICAGO.—PRESIDENT HupDsON AND GENERAL 


GROUND. 


been already received and the balance is on 
the way. 


The new street lighting plant at Braintree, 
Mass., has just been put into operation, and 
the citizens are so well pleased at the result 
that they are already agitating the question 
of a house lighting system in conjunction 
with it. 

The fate of the man ‘“‘who doesn’t read the 
papers” is described by Donahue’s Maga- 
zine as follows: 

He didn’t read the papers for they hadn't any 


news ; 
At least,they didn’t coincide with his special views, 





a distance, is four feet in diameter. The 
direct power of the light is 150,000 candles, 
without any glass whatever. With the big 
glass, however, the power is magnified to 
160,000,000 candle power. The carbons 
used in the radiator are 12 inches lopg and 
114 inchesin diameter. They are fastened 
inside the lamp merely with two upright 
pieces of steel. The lamp itself is operated 
on a sort of carriage, something after the 
manner of a Maxim gun. It can be turned 
in any direction and can be tilted so that the 
rays will ascend straight up. This big search- 
light has only been in Chicago a few days. 
It was made expressly for exhibition at the 
fair by the German firm. 


ON THE OCCASION OF THE OPENING OF ITs New Line.—PROFESSOR BELL SEATED AT THE 


MANAGER HALL IN THE BACK- 


The annual report of the Western Union 
Telegraph Company, which was submitted 
to the stockholders last week, showed that 
the revenues of the year ending June 80 last 
were $23,706,404.72, and the expenses for 
the same time $16,307,857.10, leaving as 
surplus $7,398,547.62. The increase in rev- 
enues over the last previous year was $672,- 
078.18, and the expenses were reduced 
$120,884.74. About $10,000,000 was paid 
out for salaries, nearly 60 per cent. of the 
year’s expenses. More than 600 additional 
offices were established. The earnings for 
the transmissions of messages of all classes 
were $22,045,425, and the average toll per 
message was 31.6 cents. 
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THE AMERICAN STREET RAIL- 
WAY CONVENTION. 


The Eleventh Annual Meeting Held at 
Cleveland Last Week—Address of 
Welcome by Mayor Rose. 


Interesting Papers and Reports—A 
Large Attendance—A Fine Exhibit 
in Army and Navy Hall. 


Milwaukee the Next Meeting Place. 


The eleventh annual meeting of the 
American Street Railway Association was 
held in the hall of the Young Men’s Chris- 
tian Association, Cleveland, Ohio, Oct. 19 

o 21, 1892. The first business session was 
held Wednesday morning. 

President John G. Holmes, of Pittsburgh, 
called for order, and introduced Hon. Will- 
iam_G. Rose, Mayor of Cleveland. The 
mayor made an interesting address of wel- 
come, and among other things, said: 

This is one of the most important conven- 
tions that ever assembled in this or any 
other city. You represent all kinds of sur- 
face street railways, horse cars, cable and 
electric. There is no question of a prac- 
tical nature that“more nearly concerns the 
denizens of large cities than that of a rapid 
transit to and from their places of business 
or occupation. You have come together in 
a friendly spirit of enterprise to exhibit and 
adopt all the most modern and _ practical 
improvements in the various methods of 
surface transportation. Cleveland is highly 
honored by your presence, and in behalf of 
her citizens it affords me pleasure to extend 
to you a cordial greeting, a hearty welcome 
and the liberties of the city. 

We are indebted to a New York paper 
for the information that danger lurks 
in some of our most beautiful streets 
at all hours, both of the day and night. 
This is a verification of the old saying that 
a man must go away from home to learn the 
news. Speaking of our city, a writer in the 
New York World of August 15, says: 

‘Prospect, from being one of the finest res- 
idence streets in the country, had been trans- 
formed into a street where life was almost 
aburden. The electric cars, with their hor- 
rible uproar, were tearing up and down it all 
hours of the day and night, and at intervals 
of less than a minute. The charged rail was 
continually knocking horses high into the 
air and sending them sprawling to the 
ground. Driven mad by the electric shock 
and terrified by the electric motor with its 
indescribably horrible uproar, the crazed 
animals tore through the streets strewing the 
roadway with wrecks of carriages and with 
thrown riders. Women, children and men 
were constantly knocked down by the cars. 
Many of these accidents were fatal.” The 
mind shrioks back appalled at the contem- 
plation of such a scene! Beautiful and 
peaceful Prospect street strewn with dead 
and mangled bodies, like the path of the 
noble six hundred at the charge of Bala- 
klava! Think of it! Vehicles, frenzied 
horses, gentle women, tender children and 
stalwart men, allinvolved in the common 
ruin. Horses knocked high in the air! 
You may search in vain for a man, woman 
or child who ever saw one of these horses 
that was knocked high in the air come down 
again. Where have they gone? Perhaps 
beyond the reach of the earth’s attraction, 
and they may be still soaring through space, 
their red nostrils widely distended, their 
flaming tails streaming in the blue ether, 
like Encke’s comet. 

This writer must be either gifted with an 
imagination that would rob Munchausen of 
his laurels, or he has been imposed upon by 
some disgruntled moss-back who is opposed 
to all modern improvements. I have ridden 
on the trolley cars on Prospeci street three 
or four times nearly every day for a year 
and a half, and I have not yet seen a man, 
woman or child killed or injured by the 
trolley wires. It is true that accidents hap- 
pen and a good many persons have been 
killed or injured by the rapid running of 
the motors, but not more, perhaps, in pro- 
portion to the amount of travel, than occur 
by the steam railroads or by any other 
method of rapid transit. 

It is gratifying for me to know that I am 
not addressing a convention of fossils. No 
fossil ever succeeded in anything except to 
leave the marks of its lineage on the rocks 
or in thecrust of the earth. I doubt if it 


would be possible to get together a body 
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of men more representative of the ‘‘ push” 
and ‘‘ pull” of American life than those I 
see before me. Coming from the dif- 
ferent cities of the country, you embody in 
your collective capacity a system which 
bas evoluted from smal! and crude begin- 
nings into 1,500 street railway companies. 
You are fast taking harness off horses and 


putting them on lightning and steam. The 
words ‘‘grip” and ‘‘ wire pulling” have 
received from you a new and enlarged 


meaning. You propose to divide the use 
of the streets with the people, but you take 
your half out of the center. 

The address of welcome of the mayor was 
received with great applause, and was fol- 
lowed by the address of President John G. 
Holmes: 

THE 
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Gentlemen of the Convention: This is a 
patriotic year, and its culminating point 
is close at hand. Friday of this week has 
been designated by Congress as a national 
holiday in commemoration of the discovery 
of America. Happily for us, since we can- 
not be in Chicago on that day to take part 
in the opening of the World’s Fair, it is our 
privilege to meet together as the representa- 


tives of one of the foremost American 
industries in the State whose capital is 
Columbus. In this way at least we are 


permitted to pay our tribute of respect to 
the memory of the bold and intrepid navi- 
gator who 400 years ago turned the prow of 
his vessel to the Westward and sailed fo1th 
into the unknown seas on the most fruitful 
voyage of discovery in the history of man- 
kind. 

It is a felicity to meet in Ohio this year, 
and it is a pleasure and a privilege to come 
to Cleveland. We have heard much of the 
Forest City, with its far-famed Euclid 
avenue, its intact of massive masonry, its 
splendid Arcade and its beautiful Lake 
View Sener, whose crowning feature is 
the mausoleum which holds all that is 
mortal of the martyred Garfield. 

But of deeper interest than any of the 
sights of the city, and more closely bound 
to us by the ties of common interest, are the 
street railway companies of Cleveland. 
Their officers have greeted us with such 
generous hospitality, and bave made such 
excellent arrangements for our comfort and 
convenience, that we feel like reversing the 
usual order of business and extending to them 
a vote of thanks at the very outset. This 
city offers a fine opportunity to study prac- 
tical street railroading. Here we see the 
most advanced ideas of cvnstruction, the 
highest development of the electric system, 
and a splendid new cable plant, as near 
perfect as capital, invention and engineer- 
ing skill have been able to make it. And 
by way of contrast and historical interest, 
we find a few horse car lines to remind us 
of the meetings a decade ago, when we used 
to grow excited over discussions of the 
relative merits of the horse and the mule as 
a street railway motor. 

The street railway interests of the United 
States are assuming wonderful proportions. 
Every day some new company is born, and 
every morning paper brings us rumors of 
consolidations, absorptions and syndicate 
purchases, until the statistician lays aside bis 
pencil and sheetin despair, utterly bewildered 
by the mass of accumulating and shifting 
figures. Definite data are out of the ques- 
tion, and I shall not attempt to tell you how 
great we are even in round numbers. But 
while the street railways are legion, there is 
but one American Street Railway Associa- 
tion, and | know yoy will be glad to learn 
that Mr. D. F. Longstreet, one of the founders 
of this body, in compliance with the request 
of the executive committee, has prepared a 
historical] paper, detailing the motives which 
led to the formation of the Association, and 
giving due credit to the gentlemen associated 
with him in the movement. We shall be 
favored with this paper a little later. 

This is pre-eminently an electric age and 
most of us believe that as yet we are only 
standing on the threshold. The horse and 
his half brother, the mule, are destined to dis- 
appear. The cable system, from its very 
nature and cost, must be confined to the 
thickly populated districts of large cities, 
but there seems to be no limitations to the 
electric railway. It leaps over the city lines 
wherever there is a Jurge suburban town 
calling for rapid transit, it girds the summer 
lakes, it is forcing its way through the 
scenic splendors of the Niagara gorge, close 
beside the water’s edge, and when the con- 
vention goes to California, as no doubt it 
will some day, we may expect to ride around 
the Yosemite on a train of trolley cars. And 
how rapidly it has all come about ! 

It was just 10 years ago that the president 
of this Association, at the Chicago meeting, 
with a foresight which must have been born 
of intuition, ventured to predict that the 
lightning would some day be harnessed to 
the horse car. We laughed at his visionary 
prophecy, and dismissed it from our minds 
as a piece of optimistic nonsense. But the 
prophet of a decade ago is with us to-day 
and can take revenge by saying, ‘‘I told 
you so.’ 

So accustomed have we become to rapid 





strides and the complete overturning of the 
existing order of things in our business, that 
I do not believe that one among you would 
venture a doubtful smile were I to assert 
that before the close of the nineteenth cen- 
tury the three successive convention cities, 
Buffalo, Pittsburgh and Cleveland, will be 
joined together by a triangular electric belt 
line, with an immense power house at Niag- 
ara Falls, where they are even now just on 
the point of developing 160,000 horse-power. 

But this is an assembly of practical men, 
who have come together, not to vie each 
with the other in making extravagant pre- 
dictions, but rather to contribute, each to a 
common fund, the results of his observation 
and experience. The congestion of traffic 
in our business centers, the increasing 
throngs of passengers of the working class 
nights and morning, as the day of tenement 
houses gives way to the age of suburban cot- 
tages, the safeguards against accidents re- 
quired by the exigencies of rapid transit, the 
Jabor question, the unjust and burdensome 
taxation of corporations, the ways and 
means of increasing traffic and reducing the 
cost of maintenance and operating expenses, 
give us plenty of things to talk about. The 
principal subjects for discussion cover a wide 
range of practical matter having an import- 
ant bearing upon street railroading as a busi- 
ness conducted for profit rather than for 
philanthropy, and the reports of the special 
committees will be worthy of your closest 
attention and most careful consideration. 

While there are many other things which 
it would be a pleasure to say, I must not now 
trespass further on the time of the meeting. 
I thank you once more for the honor con- 
ferred and for your kind attention. 

Very respectfully yours, 
Jno. G. Hommes. 

The next business was the report of the 
executive committee. 

The following extracts are from the re- 
port of the executive committee : 

SPECIAL REPORTS. 

It will be seen that it was the judgment 
of your committee that electricity, having 
coming to stay, should be considered care- 
fully and largely at this meeting; and we 
therefore provided for the preparation of 
reports on a number of subjects of vital in- 
terest to the members of the association, in 
regard to electrical construction, equipment 
and operation. 

The subjects were selected with great 
care and assigned to gentlemen in every 
way competent to treat them understand- 
ingly and profitably. It is the desire of the 
committee that all the sub‘ects shall be 
thoroughly discussed, in order that the full- 
est and best information relating to the 
operation of street railways by electrical 
power may be obtained by all present. 

OUR BUSINESS FUTURE. 

With scarcely an exception the pleasant 
and harmonious relations between the em- 
ployés and the managers in the street rail- 
way business in America have been undis- 
turbed. The community of interest of both 
parties has been fully appreciated; and 
with the desire to work together harmoni- 
ously, with the purpose of furthering the 
best interests of the companies with which 
we are connected, but little friction has de- 
veloped. May this state of affairs long 
continue. The financial outlook for our 
business was never better. With peace at 
home and abroad, the people prosperous and 
happy, we look forward to the future with 
brightest hope. 

The treasurer's report was then read, a 
summary of which is as follows: 

SUMMARY OF TREASURER’S REPORT. 
RECEIPTS. 





CN REPEL Me ALL ORT PO $1,742.06 
ENS OPS ALE EA NE 825.00 
1 annual dues, RR eed q 

1 annual dues, 


8 annnal dues, 
166 annual dues. 





8 annual dues. 1892-93 ......... 

Tenth annual banquet ... 280.00 
American street railway decisions... ..... 105.00 
Miscellaneous reports........... e605. ....- 22 00 


Total .......c000. 


_. $7,574.31 


Secretary's salary.............ccscees 
Tenth annual banquet.... 





Publishing tenth annual report avammewatners 1,001.68 
Miscellaneous printing........... ......... 276.25 
Compensation. special committee reports.. 250.00 
Special executive committee meeting at 
Cleveland..... 244.96 
POSEARC.. 2. cccccccsvcee te 230.00 
Expenses. PES 
ern legal opinions, Street Railway 
RE Se Caryn eR 198.00 
American street railway decisions..... ... 162,00 
Printing public and state treatment of cor- 
porations, NO. B.......+ «0+ sesseccsvcees 60.00 
Return of annual dues, second payment, 
Re Te Tee ee 25.00 
Insurance, telegrams, stationery, etc.. 17.68 
TEQUORERGD 0... cceccccccccecs o escvevsesess 14.90 





$6,049.54 
1,524.77 
$7,574.31 

The first paper read. was by Mr. D. F. 
Longstreet, of Denver, Colo., in which he 
traced the successive steps which were taken 
to create an organization among tbe street 
railway mep, and which culminated in the 
formation of the American Street Railway 


Balance in bank... ....... 
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Association in Boston, Mass., December 12, 
1882. 


On motion of Mr. Cleminshaw, of Troy, 
a vote of tharks was passed to Mr. Long. 
street for his interesting sketch. 

The next paper was that of Mr George 
W. Baumboff. of St. Louis, Mo., entitled 
‘4 Model Electric Street Railwa y Road- 
bed and Underground Wiring.” 

ABSTRACT OF REPORT OF COMMITTEE oy 
‘* 4 MODEL ELECTRIC STREET RA‘1- 
WAY ROADBED AND UNDER 
GROUND WIRING.” 

Gentlemen: This subject, embracing one 
of the most important questions connected 
with the construction and operaticn of g 
street railway, is one that should h.ve the 
most thorough consideration, for, upon the 
condition of the roadbed, more then any 
other item, depends the success of your ep. 


terprise. The motto should, therefore, be: 
‘*The best is none too good.” 
The mistake is sometimes made in 


sign- 
ing and equipping a new road, or in chang- 
ing from animal traction to electric:ty, of 
neglecting the track construction, by a: por- 
tioning the amount to be thus expended to 
such a sum that, in order to make bot! ends 
meet, it becomes necessary to weaker. that 
portion of the investment, where, al all 
others, strength and permanency re- 
quired. 

Now, in no other branch of our bu-inesg 
do the ends meet oftener than at rail j: ints, 
and when these joints are improper!y con- 
structed, it results in meeting the bil'- for 
repairs to the same with monthly regu) :rity, 
It is, therefore, essential that in the construc. 
tion and maintenance of a perfect rowived 


the best known type of rail be selected: -on- 
sequently, your committee has. decide, in 


submitting this report, to dwell cbiefiv on 
the merits ef various types of rail know, as 
the girder system, and in order to place the 
same before you in an intelligent masvecr, 


will proceed with an itemized report i: the 
order in which the construction is proce: ded 
with. 

FIRST.—SURVEY. 

Having decided on the style and weiz!\t of 
rail to be used, and the chairs, fastenings 
and joints for the same, the first step in 
order is to properly survey the route, if a 
new road; to estimate the quantity of cut 
and fill where grading is necessary, ani 
most advantageous manner in which to pro- 
vide for the same; and to locate all curves, 
switches and turnouts. In doing so, care 
should be exercised to provide for all cui 
the longest possible radius at points of e1 
ing and leaving the same, and to provide for 
the proper elevation of the outer rail of «ll 
curves, which should be elevated from 
inch to two inches higher than the inner ri}, 
where the condition of the street will 
mit; particularly in any curve of short 
radius, and more especially when such curve 
is located on a down grade. 

The switches or cross-overs should be ‘o- 
cated at such points along the route as will 
best provide for the following contingencivs: 
Bunching cars for large gatherings, and to 
insure the constant operation of cars durig 
fires, parades and all other blockades, whon, 
from apy cause, the terminus of the roid 
cannot be reached. They should never be 
placed with the switch point against the t:xf- 
fic; and, preferably, on up grades, thus cn- 
abling cars to cross to the opposite track by 
gravity. 

‘In ordering cross-overs, care should be 
taken to specify that the straight track rail 
be continuous, for in most work of this k‘ud 
the reverse is the rule.” The aim shoul ve 
to favor the track most used. 


The 


SECOND.—EXCAVATION. 

The depth of excavation must be d-t«r- 
mined by the thickness of the cross-tie, 
height of rail, and height of chair, if cl irs 
are used, plus the space allowed for ta:up- 
ing. The condition of the soil must gov rp 
the latter exclusively, but in the reconst uc- 
tion of the roadbed, where the operation of 
cars will permit, and in all new work, uiless 


the soil is of a sandy character, the foliow- 
ing plan will not only provide a suitable sub- 
drainage, but insure permanency: Remove 


all earth to a depth of eight incbes below (he 
bottom of the cross-tie; the full width o: the 
trench; then roll thoroughly with a heavy 
four-horse or steam roller; then spread with 
a layer of cinders, crushed rock, grave! oF 
furnace slag, from six inches to eight inches 
in thickness, and again roll until the saime is 
well bedded and leveled. A trench seven 
feet in width, with a layer of eight inches, 
will require, for one mile in length, 24,640 
cubic feet of material, estimated at 344 
cents = $862.40, and will require the re- 
moval of 912 yards of earth, estimated 2t 25 
cents = $228; add for rolling $50; total, 
$1.140 per mile of single track. 

The fact that the material so placed pro- 
vides a splendid sub-drainage is the best ar- 
gument in its favor, and one that will com- 
mend its adoption where soil demands it; 
for it must be remembered that it is far 
more expensive to open up and re-tamp 
poorly constructed track than to properly 
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construct and provide with sub-drainage at 
the outset. 

For surfacing, care should be taken to 
machine-crushed rock or gravel, as 





rocure i 
Stent es a more even bed under the tie 
thar irser matertal. 

THIRD —CROSS-TIES. 

l -this heading we have the metallic 
tie a arious kinds of wood. The com- 
mit remarks will be confined to the lat- 
ter exclusively, for it will be seen by refer- 
ent former reports on track repairs and 
con tion, made to this Convention, that 
the of a wood tie, when buried toa 
de; f eight inches or more is the best ar- 
guu in favor of its aduption, as against 
the ier, The various kinds of wood, 
and ussion of durability of the same, 
ha ) been submitted in former reports, 
and wenerally conceded that in the se- 
lec f the particular kind and quality of 
tin the purchaser is influenced by bis 
ow! wiedge of the timver vest adapted 
fol sus climates and sections of the 
cou exclusively. 

| fact, should, however, be borne in 
mi! the selection of cross-ties, not only 
to k in view the selection of such timber 
as ilated to insure the longest life, 
bu consideration should be given to the 
pat lar kind that will best hold the 
spi and for this reason, the white oak 
pos ; advantages that should merit its 
col ition. 

I size should never be less than 5x6 
inc yr rails 56 pounds and over, and if 
laid losely as good tamping will permit 
—s } inches from centers—will ma- 
ter strengthen the roadbed and assist in 
hol ip the joints. 

I ints where wide joint chairs are 
ado one tie of sufficient width is pref- 
era as it is impossible to insure good 
tan where two small ties are used at 
the ts. 

| above size is decreased, it should 
be ckness rather than in width, to in- 
sur tie from splitting, which is often 
ca by the tie being driven too close 
to dge. 

FOURTH—RAIL. 

I selection of the rail depends largely 
th ss of perfect construction; and a 
ro vhether built for speculative pur- 
po as a permanent investment by the 
projectors, should not be slighted in this 
res} 

| reqiurements of a rail for electric 
tra are strength, joint connections, 
du ty. In some localities there are 
municipal requirements specifying what the 
hea the rail shall be. 

Foy strength we rely chiefly on the weight 
of iil; and the thickness and depth of 
the ! 


I sint connections, that rail which af- 
fords ‘ue best method of keeping both ends 


of t 1ilin perfect aligument is the best, 
ant he girder rail possesses peculiar ad- 
val s in this respect, its almost universal 
ad i is due to that fact. 

«rv durability, we depend on the height 
of t ead of the rail at the gauge line over 
the ver flange, and the quality of the 
met... The former isinvariably considered 
by purchaser, but your committee is not 
aw f a single instance in which the 
qua of the metal has been specified, 
oth 1an the mere mention of whether the 
samc hall be of iron or steel. 

I ibject relative to the quantity of the 
val elements entering into the manufac- 
ture of steel which shall produce the rail 
cal tedto give the most wear, and yet 
ay rittleness, is one in which there is a 
gre vergence of opinion, and the most 
expressive method of summing up the 
humerous replies received, is, that it ap- 
pe o be a case wherein ‘‘ doctors dis- 
agr 


(be rail over which electric motors are 
op d through thoroughfares in various 


citi hroughout the country is certainly 
sul t to as much, if not more wear, than 
th many of the Trunk Lines; and as 
we ive patterned closely after their 
mMetiod of construction, we may perhaps 
ne 'y following their example in other 
de i 

Of the various forms of the head, the cen- 


ter-bearing rail is the most desirable, be- 
Cause, with a lower tram on each side, the 
head is kept free from dirt, and consequently 
Offers less resistance to the car wheels. 

In many localities the use of this form of 
head is prohibited. This was at a period, 
how ever, when cars were operated by 
animal traction, when at least 75 per cent. 
of a}! vehicle traffic along streets where cars 
Were run were accustomed to use the track. 
If there ever was any valid objection from 
this source, the introduction of rapid transit 
has certainly overcome it; for drivers of 
Vehicles generally shun the tracks of roads 
Operated by rapid transit. The public now 
demand that the quickest possible time be 
made in transporting them to and from their 
homes and places of business, and where 
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once the unruly teamster held sway for 
blocks at a time, ahead of a slow-going 
horse car and patient passengers, he is now 
compelled, by the change of motive power 
and a strong public sentiment, to keep to 
the right as the law directs and the public 
demand. Passengers now figure on the 
exact time required to reach their destina- 
tion, whereas, under the old order of trans- 
portation,the street car ride was looked upon 
as a necessity only for the convenience it af- 
forded. What is, therefore, of most service 
tothe railway company is likewise bene- 
ficial to the public; and your commiitee 
would earnestly recommend that in commu- 
nities where objection is made to the use of 
the centre-bearing rail, that the authorities 
be asked to give the subject careful consid- 
eration, at least for a comparative test. We 
claim that it does not impede vehicle traffic, 
nor would it be «bjected to by owners and 
drivers of vehicles when properly laid, to 
the extent of prohibiting its adoption. 

Next to the ceuter-bearing form of head, 
the side-bearing head is by far the most de- 
sirable, from the operator’s standpoint ; for 
the only other form made of the girder 
type is that with a groove, instead of a 
lower flange. The latter form of head is 
suitable only for curves and cross-overs, 
when rolled with a wide groove, and should 
never be adopted for straight track, owing 
to the tendency of the groove to hold dirt, 
snow and ice. 

In the selection of a girder rail of any 
form of head, and more particularly the 
style known as side-bearing, it would be well 
to remember that the rail having the widest 
base offers the greatest resistance to turn 
over; and care should, therefore,be exercised 
in the selection of the rail, to secure the 
widest possible foot. This subject requires 
no argument to demonstrate its necessity, 
and your committee, knowing the desire of 
various manufacturers of rails, not only to 
keep abreast of our wants, but who are con- 
stantly employed at large expense in devis- 
ing new, and perfecting existing styles, 
would urgently advise evlarging the rolls at 
the base of the rail, in order that the same 
shall at least equal in width the combined 
width of the thread and lower flange. 

FIFTH—CHAIRS. 

The less number of parts about the con- 
struction of a roadbed the more economical 
is it laid and maintained, and the use of a 
chair, the only purpose of which is to pro- 
vide for the required height to the top of 
the rail for paving purposes, is not recom- 
mended. It is much better to secure this 
height by the adoption of a rail having a 
higher web, thus enabling the rail to be 
spiked directly to the cross-tie by means of 
a tie-plate, which tie-plate should be pro- 
vided with a brace extending upwards to 
the bottom of the outer head of the rail, to 
prevent the rail from turning. Where a 
plain tie-plate is adopted, a cast iron brace 
should be spiked to each tie. No girder 
rail should be laid without making provision 
to prevent it from tipping, and the above 
plan, being more economical than the use 
of a tie-rod, is preferable, as its bearing 
at the upper portion of the rail is more 
serviceable in checking the strain thana 
tie-rod secured through the web of rail. 

If chairs are required, care should be ex- 
ercised in selecting such as will insure the 
greatest possible bearing on the tie, and such 
only as will not spring under heavy loads. 
A chair with a narrow base is apt to cut 
into the cross-tie, and in time work loose or 
cause the rail to cant. All intermediate 
chairs should be provided with a brace ex- 
tending wel] up under the outer head of 
rail, which is the best safeguard against the 
rail turning or canting. 

SIXTH—JOINT SUPPORTS. 

There area large number of joint sup- 
ports now in the market, and in use, some 
of which are offered by the manufacturers 
of rail, and some devised and manufactured 
by others, and it would be unfair to dwell 
on the merits of those of any particular 
manufacturer; but your committee would 
very urgently recommend the adoption only 
of such joint supports as are of sufficient 
length to cover at least two ties, but we con- 
sider such as secure a bearing on three ties 
preferable. The holes in the web of the rail 
should be not less than oneinch in diameter, 
to admit the use of a bolt having a large size 
nut, which should be tightly secured by the 
use of a hammer and wrench. A six-hole 
fish-plate of sufficient height to reach from 
the foot of the rail to the bottom of the 
head, 26 inches or over in length, securely 
fastened with large size bolts, is considered 
by many who have used the same to be su- 
perior to all other joint fastenings. 

We must bear in mind that cars, as now 
operated by electricity, are not only heavier 
than horse cars, but are operated at a much 
higher rate of speed, and require the most 
thorough construction. The slightest spring 
or looseness will gradually result in a low 
joint, which, if not soon attended to, will 
ruin the end of the rail beyond repair. It 
would, therefore, be well to relieve the fish- 
plate of much of this strain, by providing a 
support for the bottom of the rail extending 
over two or more cross-ties, 








The rails, when laid in hot weather, may 
be closely joined, but if laid in low tempera- 
ture, proper allowance should be made for 
expansion. 

There exists among railway managers 2 
difference of opinion as to the choice between 
a supported or suspended joint. Your com- 
mittee, however, earnestly recommends the 
supported joint, with a support for the bot- 
tom of the rail extending to the adjacent 
ties, and does not deem it advisable to adopt 
the suspended joint construction, unless the 
joint support has a firm bearing on the 
adjacent ties. There area number of such 
joint chairs of various manufacture now in 
use, which your committee are reliably in- 
formed are giving entire satisfaction. 

There is also a diversity of opinion as to 
the location of rail joints with respect to 
each other, and on this subject we do not 
hesitate to take a firm stand in support of 
the joints being laid directly opposite each 
other, when constructed for electric traction, 
as the tendency where laid with broken 
joints is to cause the car to sway sideways, 
particularly at a high rate of speed, if the 
joints are not kept extremely perfect. 

The former plan renders it also more 
economical to repair joints, especially in 
paved streets. 

SEVENTH—PAVING. 

In the construction of a perfect street 
railway, this item, whilst it comes last, is 
by no means least, and in many instances 
solves the problem of economic manage- 
ment in electric traction ; for with unpaved 
and poorly maintained streets, it is impossi- 
ble to build any track that will be entirely 
non-obstructive, for not only does it impede 
vehicle traffic, and cause untold annoyances 
to railway managers and passengers alike, 
but it also offers a very great resistance to 
the operation of cars by reason of the con- 
stant accumulation of dirt and dust on the 
rail. Itis, therefore, essential to the property 
owner fronting on the street, the railway 
company, and the general public alike, that 
the street be constructed of tbe very best 
known material. Of course, paved streets 
are preferable, not only because they permit 
of a uniform level with the track, but add 
largely in holding the latter to gauge, and 
in protecting it from being constantly cut 
alongside by vehicles; and being much 
more free from dust and dirt, it also effects 
a large saving in current required for the 
operation of cars, 

Of the various kinds of paving now in 
use, the following are chiefly adopted, and 
about in the order in which they are named : 
Granite, telford, asphaltum, wood and brick. 
The former being by far the most durable, 
cheapest maintained, and less expensive to 
remove and replace for the necessary track 
repairs, justifies the adoption of the same 
over that of asphaltum, wood or brick, and 
warrants the additional first cost, which 
accounts for its almost general adoption by 
street railway companies where paving is 
required, and by municipal authorities on 
streets where railway tracks exist, or are 
contemplated. In some localities asphal- 
tum paving is adopted on streets where 
railway tracks are laid; but owing to the 
tendency of vehicular traffic to wear ruts 
alongside of the rail and the spring of the 
rail to loosen the paving material, together 
with the increased cost of repairing the 
same, it is not as favorably considered, for 
track paving as some of the other systems. 

EIGHTH—UNDERGROUND WIRING. 

This subject is one that is usually en- 
trusted to the contractor securing the elec- 
trical equipment, and by him sometimes 
sub-let, together with the overbead line 
work. As all this work is underground, 
out of sight, and with paved streets made 
inaccessible without incurring large expense 
to repair and renew, the most practical 
method of workmanship and material should 
be adopted. 

The object to be accomplished is to form 
a perfect connection from each rail along 
the road to the poles of the generator at the 
power house; the ground wire being con- 
nected to the negative poles, and the over- 
head wire to the positive poles of the ma- 
chine, although we have read of the reverse 
being the rule on some lines, but, as the 
matter is foreign to the subject now under 
consideration, we will not further digress 
therefrom. 

A large size insulated copper wire is gen- 
erally adopted to form the connection be- 
tween the generators and such points along 
the track as it is deemed advisable to reach. 
The return circuit, for by that name it is 
known, may be completed, either by con- 
necting said wire to the rail, or to a sup- 
plementary wire extending the entire dis- 
tance of the track. The latter is in all cases 
recommended, and should invariably be soft 
copper wire not less in size than No. 0. In 
either event, however, all rail joints should 
be bonded with a soft copper wire not less 
in size than No. 6, and if the supple- 
mentary wire is laid, a connection thereto 
should be made to at least every fifth rail; 
and it will also be of great advantage, 
as a safeguard against any possible break 
in the circuit, to connect both sides of the 
track with a No. 6 wire, and if a double 
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track, to cross to the opposite track, and to 
the supplementary wire in said track, at 
least every thousand feet. 

We have heard of instances being cited 

where copper wire laid underground was 
more susceptible to electrolysis than that of 
galvanized iron or steel; but, after a thor- 
ough trial of upwards of three years, during 
which time we have used both, the conclu- 
sion reached is that copper, being not only a 
better conductor, but less liable to corrode 
and break, is, therefore, the best wire to use 
for underground work. Galvanized soft 
steel, or iron wire, used for this purpose, 
has not proved durable, and we have found 
the same to be entirely eaten away by elec- 
trolysis where it had come in contact with 
the cross-tie, and in perfect condition else- 
where. 
_ The only theory we can advauce for this 
is that a chemical action takes place be- 
tween the gases of the earth, precipitated by 
the sap contained in the timber and sait 
water—the latter from the use of salt for 
the purpose of melting snow and ice— 
although such results have not been notice- 
able in the use of copper wire. In addition 
to cross-wiring, as above mentioned, as a 
precautionary matter, to insure a complete 
circuit, it will be found advantageous to the 
economical operation of an electric railway 
to excavate or bore in the earth, to a sufh- 
cient depth to secure continual moisture, 
and whilst iron is usually adopted, owing 
to its cheapness, yet we believe the use of 
copper will, in time, prove the most 
economical metai to adopt for the purpose— 
for we beg leave to repeat: ‘‘ The best is 
none too good,” 

Where such grounds are located, care 
should be taken to make the best possible 
connection to the supplementary wire and 
the track. 

By a careful examination of the ampere 
meter at the power-house, during dry 
Weather, compared with that of rainy 
weather, it will be noticed that there is a 
marked decrease in the amount of current 
used in favor of the latter; hence, it follows 
that the more connections to the rail and the 
opposite poles of the generator, with the 
moist earth, the more economically is the 
system operated. It must also be remem- 
bered that the increased saving in current iu 
wet weather, over that of dry weather, is 
not attributable to the increased moisture of 
the earth alone, but to the fact that the dust 
and dirt, which readily finds lodgment on 
the rail, is washed off, and many roads now 
in operation by electricity have found the 
use of a car equipped with a tank having 
one down spout, about five-eighths inch in 
diameter, on each side, so arranged as to 
permit a stream to flow over the head of each 
rail, most advantageous. These down spouts 
should be located as near the wheel as pos- 
sible, in order to insure the same being 

directly over the rail at all curves, as well as 
the straight track. 

In conclusion, we have only to say, as to 
the construction of a model electric street 
railway roadbed and underground wiring, 
its successful accomplishment will involve 
the comparison and investigation of a wide 
range of personal experience, coupled with 
the patient study of those engaged in the 
manufacture of rail and track supplies, who 
are constantly endeavoring at great expense 
to improve the material and method of con- 
struction. Respectfully submitted, 

GEoRGE W. Baumuorr, 
Committee, 

On motion of Mr. McLean, of New York, 
a vote of thanks was passed to Mr. Baum- 
hoff, and it was ordered that three copies of 
the report be distributed to every company 
a member of the Association, and one copy 
to every street railway company in America. 

The hour for taking a recess having ar- 
rived, the discussion of Mr. Baumhoff’s 
paper was deferred until the evening ses- 
sion. 

The secretary then read letters of invita- 
tion from the Short Electric Railway Com- 
pany, inviting all in attendance to visit the 
works of the company and take luncheon, 
on Wednesday afternoon. A letter was 
also read from the Walker Manufacturing 
Company, of Cleveland, inviting the dele- 
gates and others to visit their works on 
Friday, and take luncheon as the guests of 
the company. 

On motion of Mr. Cleminshaw these in- 
vitations were accepted. 

The meeting then adjourned. 

In the afternoon all in attendance at the 
Convention were taken to the works of the 
Short Electric Railway Company in special 
cars and entertained in a very agreeable 
manner. Souvenirs were distributed by 
this company and also the Swan Electric 
Lamp Company. The weather was perfect 
and the affair was an entire success. 


Wednesday Evening Session. 

The meeting opened at eight o’clock. 
The following companies applied for mem- 
bership: Roanoke, Va., Roanoke Street 
Railway Company; Washington, D. C., 
Washington, Alexandria and Mt. Vernon 
Railway Company; Wilmington, N. C., 
Wilmington City Railway Company. 

(Continued on page 116.) 
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The telephone and the electric railway 
have the leading place in electrical news 
interest this week. The electric light field 
will get its turn in February next. 





The great length of the American Street 
Railway Convention report has crowded out 
of this issue Dr, Bleyer’s ‘‘ Medical Elec- 
tricity’ department. An interesting instal- 
ment under this heading will appear next 
week, 





“The World’s Columbian Exposition,” 
illustrated, for October 1, is the ‘‘dedica- 
tion issue,” in honor of the dedicatory exer- 
cises held October 21. It contains the 
official programme of the dedicatory exer- 
cises; full illustrations of the Exposition 
grounds, buildings, national, state and for- 
eign, and the leading attractions; panoramic 
bird’s-eye view, in rich colors, of the entire 
Exposition; rules for exhibitors and official 
information. This mammoth and magnifi- 
cent issue is an encyclopedia of information 
and illustrations of the Exposition. 





The ELEcTRICAL REvIEW was the first of 
the electrical weeklies on hand at the Cleve- 
land convention with the issue for the cur- 
rent week. There was considerable meat in 
last week’s REVIEW, all of which seemed to 
be appreciated by the street railway dele- 
gates. 





DEVELOPMENT OF A ‘“‘ TOY.” 

A man once invented what the world 
considered ‘‘a toy.” Capital, energy and 
inventive ability pushed the toy up to be 
‘‘an invention of genius.’”’ At the Centen- 
nial Exhibition in 1876 the inventor utilized 
his ‘‘toy” for the transmission of speech 
over a brief distance. Royalty and science 
applauded. Scoffers claimed a limit to its 
usefulness, at the same time neglecting the 
natural American characteristic of pro- 
gressiveness. Meanwhile, the inventor, as- 
sisted by others of ability, toiled in silence 
and in faith. At the celebration of the four 
hundredth anniversary of the discovery of 
America, the inventor projects his voice 
along a copper wire 1,000 miles long, and 
his every whisper is distinctly audible at the 
far end. Conceive, if you can, a more 
romantic, interesting and wonderful bit of 
history. 





THE STREET RAILWAY CONVEN- 
TION. 

The convention of the American Street 
Rai:way Association, held at Cleveland last 
week, proved several things. The first aud 
most important was that electric power and 
its methods of control and economical use 
are the uppermost thoughts in the mind of 
the American street railway man of to-day. 
Horses, their cost and care, are things of the 
past; no horse roads of any size are con- 
templated in face of the many advantages 
of the electric system. Hence, hippological 
discussions are relegated to by-gone days. 
Another thing the convention showed was 
that street railway men are eager to learn; 
the attendance evidenced this fact strongly. 
The question of a proper roadbed for elec- 
tric railways, a question which, like the 
poor, is ever with us, came in for a good 
deal of discussion. Many opinions were 
advanced, but no standard method of con- 
struction was arrived at. The supply men 
were present in force and their association 
with the street railway officials was mutually 
advantageous. Every local facility for con- 
venience and pleasure was afforded the vis- 
itors and the convention was a distinct suc- 
cess. 

LONG DISTANCE TELEPHONY. 

The successful opening of the long dis- 
tance telephone line between New York and 
Chicago, described in full elsewhere in this 
issue of the ELECTRICAL REVIEW, marks an 
important epoch in telephone history. An 
event of this character to-day inspires in the 
mind of the layman but little surprise and 
no wonder; the remarkable achievements 
made during the last decade by aid of elec- 
tricity have so wrought upon his sense of 
wonder that it has become callous, and any 
result possible or impossible that might be 
presented for his consideration would be 
calmly accepted as perfectly in keeping with 
the capabilities of electricity. But to one 
who is in touch with progress in telephony, 
this result, first publicly demonstrated over 
the lines of the American Telephone and 
Telegraph Company on Tuesday, October 
18, inspires both wonder and admiration; 
wonder as to what will be the ultimate limit 
of successful telephonic communication, and 
admiration at the grit and talent which carried 
American telephone engineers successfully 
through the performance. Some eminent 
scientific gentlemen leaped into the breach a 
few years ago and over-confidently fixed the 
limit of successful telephony ; they told us 
that just so long asthe K R of a line did 
not exceed 10,000, speech would be clear ; 
it was the same over-weening confidence 
which led to the prophecy in 1878 that the 
divisibility of the electric light, or, more 
plainly speaking, incandescent electric light- 
ing, was commercially impossible. American 
genius showed the folly of this prediction, 
for incandescent lighting has long since 





October 29, 1899 


been an accomplished fact. And now trans. 
mission of voice-waves over 1,000 Miles 
shows how studiously a prophet who cher. 
ishes a good reputation should avoid electricg) 
subjects. The line now under consideration 
is a round metallic circuit and the transmis. 
sion is really over 1,900 miles of copper, 
and the writer can personally vouch for 
perfect transmission of quality and of artic. 
ulation ; indeed, the transmission is clearer 
than it is at times over local lines. There ig, 
of course, a plain reason for this which has 
nothing to do with distance; the local lines 
are largely underground and are subject to 
inductive influences of neighboring conduct. 
ors, which militate against a 
result. 

The difficulties which the electricians of 
the Metropolitan Telephone and Telegraph 
Company bave had to face in New York 
city will be appreciated from the fact now 
made patent that ten miles of the under. 
ground circuits in the city are as trouble. 
some as 500 miles of airline. The line to 
Chicago passes directly from the Company’s 
office at 18 Cortlandt street to North River, 
a distance of about }4 mile, and, after passing 
under the river a mile, stretches to Chicago 
through the air. The conductor isa No. 8 
B. W. G. copper wire, about 97 per 
cent. purity, weighing 485 pounds to 
the mile, supported on 30-foot poles. Its 
resistance is 2.1 ohms to the mile, or about 
4,000 ohms for the line. The capacity at 
.0156 microfarad per mile would be for the 
line 29.64, making K R (capacity multi- 
plied by resistance) 118,560, many times a 
multiple of the calculated limit already re- 
ferred to. If there is to bea limit to tele- 
phony, some other factor than capacity and 
resistance must evidently be taken into con- 
sideration. What this factor is would be a 
welcome piece of news to the telephone en- 
gineer. Itis evident that by using plenty 
of copper he can eliminate it considerably, 
at least from aerial lines. Good transmis- 
sion over The American Telephone and Tel- 
egraph Company’s lines has been attained 
by its electricians over a 1,300 mile circuit ; 
if good for that distance the seductive 
thought presents itself that speech across 
the continent with a stouter wire is entirely 
and reasonably possible. Of course, copper 
costs money, and upon trans-continental 
lines a very great deal of it, but it is the be- 
lief of those best able to judge tbat such a 
line will sooner or later be in active service. 
It is merely a financial question now. It is 
quite possible that disturbing factors of 
high importance exist at terminal points; 
when we consider the number of joints 
that the currents must pass in enter- 
ing two cities like New York and 
Chicago before reaching the receiver, every 
joint offering a resistance of peculiar clar- 
acteristics to an alternating telephonic cur- 
rent, the conviction grows upon us that if 
we could provide a line of the same ohmic 
resistance as that now in use and render the 
resistance uniform throughout all parts of 
the line, thus destroying all spurious effects, 
a longer range of communication would be 
available. It is a matter of familiar knowl- 
edge that the London instruments in the 
London-Paris line work clearer than the 
Parisian instruments, and the anomalous 
result has been ascribed to local disturb- 
ances; but why such disturbances should 
not affect alike both terminal ’phones is not 
clear. 

Thereis much yet to be learned in the art of 
telephony; as before intimated, it is rash to 
prophesy at all, and yet as these new 
achievements dawn upon us we are inspired 
with the hope that some day telephony, like 
telegraphy, will girdle the globe, Thisis al- 
together, as well stated by President Hudson, 
the most considerable thing ever done in 
long distance telephony. Abroad, the long- 
est limit is about 450 miles, yet the con- 
ductors are heavier than those used here. 
This difference in favor of American cit- 
cuits has been ascribed to superior instru- 
ments. The line is now open for public 
service; doubtless the experimental work 
it wil] permit, will furnish clues which will 
lead to a longer range for a circuit not more, 
and perhaps less, expensive to construct. 
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CORRESPONDENCE, 


OUR BOSTON LETTER. 


The Gethins Electrical Manufacturing Com- 
pany has just filled a large order for its 
meritorious primary battery to the United 
States Government. 

Messrs. Smith & Wallace, No. 8 Oliver 


street, this city, dealers in electrical special- 
ties and electric railway supplies, report 
business in this line as very satisfactory. 


Mr. Henry F. Kellogg, for several years 
past dentified with various electrical enter- 


prises in this city, is now representing the 
Whitney Electrical Instrument Company. 

The W. A. Harris Steam Engine Company, 
Providence, R. 1., has been awarded the 
contract for installation of a 200 horse-power 
engine at the new Columbia Mill, New Bed- 
for Vass. 

The Redding Electric Company, this city, 
is now placing on the market an entirely 
new invention for electric gas lighting. It 
will known as the ‘‘ Iona Safety” pend- 
ant burner. 

H. D. Rodgers, for three years past 
electrical engineer and assistant to H. G. 
Reist, of the Thomson-Houston works, bas 
resigoed recently and entered the service of 


the ly Electric Company. 
Mr. Preston H. Carr has accepted a posi- 
tion with the New England Engineering 


Company, at Waterbury, Conn., in charge 
of the installation of new electrical plants. 
He been in the employ of the Thomson- 


Houston Company. 
Messrs. Swan & Lane, No. 193 Summer 


strect, this city, have been appointed eastern 
agents of the Heisler Electric Company, of 
Philadelphia. This is an excellent appoint- 
ment, as the firm mentioned is composed of 
experienced and active young men. 


The F. E. Belden Mica Company, miners 
and ‘jealers in mica, this city, is erecting a 
plant at its mines in New Hampshire, for 


the purpose of pulverizing mica. The com- 
pany will be ready to receive and fill orders 
for pulverized mica the early part of next 
mootn. 

Messrs. F. A. Barbey & Company, No. 178 
Su r street, this city, have taken the 
Eastern agency for the Crandall Packing 
Company, of Palmyra, N. Y. The same 
firm will soon place on the market a new 
mast-arm possessing several new and desir- 
able features. 

Mr. Geo. A. Beatey, electrical engineer 
a nstructor of steam and power plants, 
ha large contract with the Plymouth 
Cordage Company, of this city, which calls 
for the early installation of electric light 
and motor power equipment on the premises 
of the company named. 

Mr. Geo. H. Morrison, one of the best 
known engineers in this city, whose office is 
No. 6 Federal street, has built up an envi- 
able reputation throughout New England 
by his accurate and satisfactory manner of 
weighing power and indicating speed of 
steam engines. He makesa specialty of this 
kind of work. 

The J. A. W. Seaberg Machine Company, 
Malden, Mass., is reported as doing a suc- 
cessful business with its specialty, the Born- 
stein improved patent pipe and vise wrench. 
Several electrical manufacturing companies 
and the Massachusetts Institute of Tech- 


nology are using a large number of these 
wrenches, and speak highly of the merits of 
the useful tool. 

Mr. Maybin W, Brown, formerly president 
of the Eastern Electric Supply Company, 
and Mr. H. P. Brown, also of same concern, 
have formed a copartnership, under the firm 
name of M. W. Brown & Company, with 
offices at No. 620 Atlantic avenue, this city. 


The tirm will represent several prominent 
electrical manufacturers, and will make a 
specialty of electric railway supplies. 
Messrs. Peter Barclay & Company, 54 
Devonshire street, this city, have received an 


order recently from the Fairfield Shipbuild- 
ing and Engineering Company, of Glasgow, 
Scoiland, for eight one gallon sight feed 
lubricators for use on four of the largest 


tri expansion engines in the world. 
These engines net 60,000 horse-power and 
are to be placed on two new Cunard steamers. 


The Shipman Engine Company, this city, 
has filled an order recently for one of its six 


horse-power oil engines to operate a 50 light 
Incandescent dynamo, which will afford 
illumination for a magnificent residence 
near Minneapolis, Minn. This is only one 


of many orders of the kind within a few 
mouths’ time received by the Shipman En- 
gine Company, which demonstrates the fact 
that the demand for small reliable engines 
for isolated electric light plants is steadily 
increasing. 

_The Westinghouse Electric Company’s 
New England branch office has secured a 
nice order from the New Haven and West 
H aven (Conn.) Electric Railway Company ; 
this being for 10 car equipments in- 
cluding 20 horse-power single reduction 
motors—two to each car. Also three car 
equipments (six 20 horse-power single re- 
duction motors, for the Norwich (Conn.) 
Electric Railway Company. The Worces- 
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ter (Mass.) Consolidated Street Railway 
Company has added to its electric system 
two car equipments of two 20 horse-power 
motors each, 

Mr. H. S. Seely, secretary and general 
manager of the Worcester, Mass., Consoli- 
dated Street Railway Campany, was among 
the several prominent street railway people 
who visited this city during the week. Mr. 
Seely reports rapid progress on the several 
projected electric lines in city named. The 
lines already completed and in operation, 
viz.: Worcester, Leicester and Spencer 
Electric Railway, Worcester and Quinsiga- 
mond Electric Railway, Worcester and 
Shrewsbury Electric Railway, together with 
the Main Street and South Worcester line, 
are working satisfactorily and yielding 
profitable returns. 

Mr. V. M. Berthold, editor of the New Hng- 
land Courier, this city, favored your repre- 
sentative witk an invitation to be present at 
the entertainment given by the German 
Technical Society,at Berkeley Hall, Wednes- 
day evening, October 5. The entertainment 
was given forthe benefit of the Kindergarten 
of;the Blind and was a success. The leading 
feature of the evening was the lecture by 
Dr. Wm. W. Jacques, of the American Bell 
Telephone Company, who had kindly tend- 
ered his services for the occasion. The sub- 
ject of the lecture was ‘‘ Electrical Glean- 
ings,” which was scientifically yet compre- 
hensively treated by the prominent and 
eloquent lecturer. At the close of the lecture 
Dr. Jacques was elected an honorary mem- 
ber (for life) of the society. A concert pre- 
ceded the lecture; several leading artists and 
vocalists having volunteered their services. 
A banquet followed the lecture, which was 
partaken of by the members of the society 
and its invited guests. 

The Concord, N. H., Land and Water Power 
Company has now at its command a mag- 
nificent water power of 5,000 horse-power 
capacity. It is building a power station 
which will have, when finished, at least, 2,000 
horse-power capacity, which will be leased 
for electric lighting and manufacturing pur- 
poses. On August 16, the company received 
a contract from the city of Concord to light 
its streets all night for 10 years, with proviso 
—under $10,000 bond—that the lights are to 
be in operation within 60 days from date of 
contract, September 1, the company had not 
placed an order of any kind for the material 
to be used in fulfillment of contract. October 
1, station built, 300 poles were in position, 
lamps hung and entire station equipment in 
operation. This remarkably rapid installa- 
tion deserves recognition and to Mr. Eugene 
H. Carpenter, the company’s superintendent, 
belongs the credit. This clever young man 
supervised the entire installation; and, 
strange to say, yet, nevertheless, the truth, 
only three experienced men assisted Mr. 
Carpenter in the construction and wiring 
work, and in placing the station equipment. 

Boston, October 22. so 


PERSONAL. 


Mr. George A. McKinlock, of the Central 
Electric Company, accompanied by Mrs. 
McKinlock, arrived in New York week be- 
fore last after a brief European trip. 

Mr. M. B. Austin, after six years con- 
nection with the Western Electric Company, 
has allied himself with the Knapp Electrical 
Works, 54-56 Franklin street, Chicago. 

Prof. J. P. Barrett, chief of the World’s 
Fair Department of Electricity, was in New 
York recently looking up matters in con- 
nection with his department. Prof. Barrett 
also enjoyed the Columbus celebration from 
good points of vantage. 

Mr. John I. Sabin, the California tele- 
phone magnate, is visiting New York and 
Boston, and called at the REview office 
last week under the protecting wing of Mr. 
Eugene F. Phillips, of Providence. Mr. 
Sabin is accompanied by his family, and 
will remain two or three weeks in the 
East. 





The directors of the Marlboro, Mass., 
Electric Light Company have decided to 
commence work at once on the erection of a 
brick building,to succeed the present one in 
use as a plant, on the company’s land on 
Florence street. The structure will cover 
ground 85x87 feet. The chimney will be 
110 feet high, which height will exceed that 
of any other chimney in the city. The in- 
terior plans provide space for six steam 


boilers and a like number of engines, with 
a great change in the arrangement of 
dynamos and other accessories. Work on 
the foundation has been commenced, and 
the building is to be got ready for occu- 
pancy as quickly as possible. It will 
contain over three times the floor space of 
the old building accommodations, which 
were inadequate to the needs of the com- 
pany’s rapidly increasing business. 


LETTERS FROM A LABORATORY.— 
XVIII. 





BY JULIAN A. MOSES, 





The process of vulcanizing is simple. 
The model to be reproduced is imbedded in 
plaster in the lower half of the press so that 
it can be easily ‘‘ drawn.” When this layer 
of plaster has set, varnish it with soluble 
glass. Fill the upper half of the press with 
plaster, and when it isof the consistency of 
paste, press it firmly upon the other half of 
the model. We now have the model en- 
tirely imbedded in plaster. When the set- 
ting is completed, and you are sure that 
the plaster is hard enough to allow of the 
model being removed without breaking off 
apy of the corners or projecting parts of the 
mold, separate the two parts of the flask, 
take out the model and varnish the mold 
again witb soluble glass. When this varn- 
ish has dried, fill both halves of the mold 
with the prepared rubber. In order that 
the rubber should stick together firmly, lay 
the pieces on a plate which has been placed 
over a can of boiling water, so that the heat 
thus obtained will not exceed that of 212 de- 
grees F. Insert the pieces by means of a pair 
of pincers, packing them together with 
a rounded steel tool, being careful not 
to leave any spaces which are not covered. 
The rubber in vulcanizing swells out, so that 
a perfect covering at first is not absolutely 
essential, but the better the work is done in the 
beginning, the better will be the result in the 
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end. Carefully screw down the flask, and 
when the rubber is compressed, put the 
flask and its contents into the vulcanizer. 
The temperature of vulcanizing is about 320 
degrees F. and the time required is about 
one hour. However, the time and tem- 
perature may both be changed, thereby 
modifying the qualities of the rubber. As 
soon as vulcanizing is completed, remove 
the flask and allow it to cool. If you are 
in a hurry, pouring cold water over the 
flask will hasten the lowering of the tem- 
perature, but beware of the generated steam; 
many persons have ‘been seriously scalded 
by not observing necessary precautions. 
Pick out the pieces of plaster surrounding 
the object, carefully extract the mass of 
vulcanized rubber, and proceed to remove 
the foul matter adhering toit. Several pro- 
cesses have been devised for this purpose, 
but none are so effective as the following : 
Wash the mass with hydrofluoricacid. Un- 
fortunately many serious accidents have at- 
tended the employment of this powerful 
acid, and its use is, therefore, not recom- 
mended. I know of a case where a workman 
in a laboratory exposed one of his hands to 
the fumes of this acid for a few minutes. 
In less than a week he had lost four of his 
finger nails, while therest of his hand was 
in a fearful condition. The so-called 
diamond inks are nothing more than a 
dilute solution of this acid. One day a 
woman in a certain exhibition hall asked to 
see some of the designs which were being 
worked upon a glass tumbler. The opera- 
tor in charge handed her the glass but acci- 
dently pricked her finger with the pen that 
had the acid uponit. A little smarting was 
the immediate result, but in three days the 
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finger had swelled to twice its normal size. 
Shortly afterwards, to avoid gangrene, the 
finger was amputated below the last joint. 

It will be seen from these two cases that 
the use of this acid is attended with serious 
dangers. However, with due precaution 
hydrofluoric acid may be made useful in a 
number of ways other than this. 

Since rubber is not attacked by any of the 
stronger acids, the question of removing this 
scum from the surface has puzzled many a 
worker. Dentists who use considerable 
quantities of rubberin the making of false 
teeth, use the following method which, 
though laborious, is still considered the only 
safe one. The hard rubber is held against a 
medium-hard rubber file block, and the 
coating is removed by the use of a file and a 
little shallow spoon shaped steel scraper in- 
veuted by Dr. Norman W. Kingsley. 

After a comparatively smooth surface is 
obtained by the use of these two most val- 
uable instruments, the scratches may be re- 
moved by first roughing the surface upon a 
hog-bristle wheel, moistened with a paste of 
water and powdered pumice stone, and 
polishing afterwards with whiting or chalk 
and water. 

Different colored rubbers for vulcanizing 
have been produced, so that we may have 
black, pink, red or white to choose from. 
Unless the color enters materially into con- 
sideration, it is always advisable to use 
black, as this is the natural color of vulcan- 
ized rubber without the admixture of for- 
eign substances. The colors used must be 
sulphides that are not decomposed by a heat 
of 820 degrees F. Sulphide of mercury 
is used for the red or pink coloration. 

This rubber may be vulcanized immedi- 
ately upon the surface of some metals, and 
it is this quality which will open a wider 
field for this useful material. 





German Telephone Statistics. 

A recent issue of the Zeitschrift fur 
Electrotechnik contains the following statis- 
tical data concerning the development of the 
German telephone service since 1877. There 
existed 3,287 telegraph stations in Germany 
in 1877, and 12,196 the first of June, 1892. 
The number of telephone stations was 1,504 
in 1881, and 63,558 the first of June, 1892. 
These stations are distributed among the 
several German cities, as follows: 





| No. oF 


“ 


“ 


“ 


“ 








An equally rapid development is shown in 
the interurban telephone service. At the be- 
ginning of 1892 there were 310 long distance 
installations, having a total length of 22,849 


kilometers. Among the principal stations 
we mention the following : 
CITIES. MILEAGE. 
Berlin—Breslau........-..-. s+++++ 352.6 kilometers* 
- Braunschweig —Hanover. .328.5 * 
i Hamburg............ .. -. 906.8 » 
Hamburg—Magdeburg.............238.1 se 
Berlin—Dresden... ......++++.-++++ 234.6 - 
“  _ Cottbus—Gorlitz........... 229.3 1 
TD gas oscnscosenccceseed 219 - 
8 FIT 0.000.000 scescvcceces 182.9 » 
Breslau—Benthen ..............+-- 182 * 
Berlin—Stettin...............-.00++ 177.2 sa 
= Magdeburg...........+++++ 166 sad 
Hamburg—Bremen ...... ...+++.- 117.7 4 
Kiel—Flensburg ........ --..---+++ 101.3 = 
Hamburg—Kiel.........-++... «+++ 94.5 sat 
Frankfurt—Mannheim ............ 87.3 ra 
Magdeburg—Halle ........++++++++ 83.6 - 
Cologne—Diiren—Achen........... 71.5 a 
Hamburg—Ziibeck ................ 66.4 “ 
Leipsic—Merane... ...++.---+++++s 65.2 " 
Magdeburg—Halberstadt.......... 53.5 » 
Cologne—Bonn ........-.e0+05 eee 26.3 ” 


The longest direct line is that between 
Berlin and Breslau, 352.6 kilometers (218.96 
miles), but frequently telephonic communi- 
cation takes place over two connected lines, 
representing seven or eight hundred kilo- 
meters, It is stated that the service is rapid 
and entirely satisfactory. 





*] kilometer equals .621 English mile. 
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THE AMERICAN STREET RAILWAY AS- 
SOCIATION. 
(Continued from page 113.) 

Mr. Eppley, of Orange: 1 would like to 
hear the experiences of some of the gentle- 
men in reference to the merits and demerits 
of the railway track chair, as compared 
with the recent form of girder rail, nine or 
ten inches high. I should like to hear from 
some of the gentlemen who have been lay- 
ing the new rail; and who have also used the 
chair which has been in use for the past six 
or seven years. 

Mr. Payne, of Milwaukee: Up to within 
a year ago we used the girder rail on chairs 
—we had 20 miles of road of that con- 
struction—and about a year ago we com- 
menced to lay the eight inch rail spiked 
directly to the ties. It is laid 20 inches 
apart, centers. The rail on the chairs has 
not proven satisfactory, and we are replac- 
ing itin some places. The other rail is 
very satisfactory, indeed ; you can hardly 
tell where the joints are. We think we 
have the best track in the world. 

Mr.Richardson: What weight ? 

Mr. Payne: Eighty-eight pounds to the 


yard. 

Mr. Richardson: The chair ? 

Mr. Payne: I cannot give you any par- 
ticulars about the chair; I only know that it 
was not satisfactory. Our present construc- 
tion-is the one in which we use the 88 
pound rail. It is eight inches high, 
and it has taken the place of the other rail 
which was only down two years and has 
been discarded. 

Mr. Littell, of Buffalo: The road I am 
connected with has lately contracted for 
20 miles of track, with the privilege of 
increasing it ten more, and we are going to 
use a nine inch girder rail, without chairs. 
Splice bars three-fourth inch thick and 
32 inches long; 12 one inch bolts; tie rods 
every five feet, eight feet ties, three and one- 
half feet apart, 5x7. We will use yellow 
pine or oak. The rail is 93 pounds to the 
yard. 

Mr. Richardson, of Brooklyn: The com- 
pany of which I am president recently ob- 
tained about 12 miles of 70 pound rail, six 
inches in depth, and four and a half inches 
wide at the base, laid on chairs. The sub- 
structure is made up of long leaf, untapped 
Florida pine, free from sap or defect of any 
kind, 5x9, seven feet long. The ties were 
laid two feet six inches apart, from center to 
center, and under each joint we jaid a special 
joint support of about 36 inches in length, 
of 40 pound T rail reversed, properly sup- 
ported by chairs. We have not yet operated 
this track with electric motors; but we 
thought when we laid it that we would have 
a perfect track. I think, however, we have 
decided on something better, and we are now 
laying a 90 pound rail, nine inches in depth, 
five inches across the base, and we lay this 
on the same kind of ties. In addition at 
each rail joint we put in a 6x12, seven feet 
long tie, thoroughly tamped and laid as well 
asitcan be. At each joint of the rail we 
have plates 26 inches long, three-quarters 
inch thick, supported by two rows of bolts, 
four in each row; I think the size is an 
inch and a quarter. 

Mr. Littell: There is nothing in that. 

Mr. Richardson: That is my opinion; and 
that the best plan is to make a perfectly 
close and tight joint with smooth ends to 
your rail, and bring it up as close as possi- 
ble and make it as nearly a continuous rail 
as possible. 

Mr. Payne: I want to ask if in the use of 
these deep rails you would not be governed 
somewhat by the question of paving ? 

Mr. Richardson. I have investigated that 
subject and find that paving with Belgian 
block or granite paving, eight, nine or ten 
inches deep, is equally satisfactory to the 
people in New York and Brooklyn. 

Mr. Hurt, of Atlanta: My experience has 
been that it is not the size nor the strength 
of the rail which you use; it is eutirely the 
strength of the joint. In the construction I 
adopt, I endeavor to have no variation in 
the joints; I object to the difference of a 
thirty-second of an inch in the elevation of 
the ends of the rail. I think if you have 
weak joints in a rail, to magnify that weak- 
ness you should use a Jarge rail; the stronger 
you make the rail, the weaker is the joint, 
because it throws the whole strain on the 
weak point. I lay track with seven inch 
deep rail, on stone bearings, and there 
is no weak point about the track, except 
where we break grade, and then we have a 
little difficulty about the joints. 

Mr. Littell: My experience is that the 
best rail to lay is a deep rail, an eight-inch 
rail, without any chairs. Chairs are de- 
lusion. We tamp with broken stone or 
gravel, as the case may be. If we are lay- 
ing the track where there is gravel, we 
tamp with gravel; if there is no gravel 
there we use broken stone. 

Mr. Pearson, of Boston: I think we have 
tried nearly every joint. Up to this time 
we have not found a joint which is per- 
fectly satisfactory. We have not laid any 
of the deep rail, and consequently we have 
not had any experience with it. We have, 
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however, detected a fault which I think 
will be inherent in any girder rail laid on 
ties. The ties are cut into very rapidly by 
the rail. You will notice on steam roads 
in the winter, when the ground is too hard 
to admit of tamping, that they place wedges 
under the raiis to hold them up till spring, 
when they can be tamped. It seems to me 
that in the deep girder rails the same fault 
will arise by the constant pounding on the 
tie. The width of the flange on the rail 
has not sufficient surface on the tie to pre- 
vent that, and unless you put a broad plate, 
10 or 12 inches long and six or eight 
inches wide, on each tie, it seems to me that 
the deep girder construction will go to 
pieces the same as all the lighter rails. On 
the steam road you can get at the tie, but in 
the street railroad you cannot. I think that 
with the six-inch girder rail, laid on a 
stringer, with proper joint construction, 
you geta good construction. In the stringer 
construction we get a large bearing surface, 
the rail bears its whole length on the 
stringer, and there is not that cutting into 
the rail that we will find with the use of a 
nine-inch rail. If you are going to use ten- 
inch girder rail, you will want long fish 
plates, 36 inches long, two rows of bolts, say, 
12 bolts to a joint. Another fault in rails 
which I do not think is looked into carefully 
in laying track is the importance of a slight 
difference in the height of two rails abutting 
together. You get a sixteenth or even a 
thirty-secondth of an inch difference in the 
height of the two rails, and you will have a 
bad joint no matter how good the fish plate 
may be. 

Mr. Littell: 
wheel car. 

Mr. Pearson: It does not seem to me that 
an eight wheel car will wear on the track 
more than a 20 foot car. 

Mr. Henry, of Pittsburgh: I think that 
we have most of us been in error as to the 
construction of our trucks. I think that has 
nearly as much to do with the breaking 
down of our joints asanything else. Ithink 
we are allof us operating nearly the same 
kind of trucks. They are rigid on the axle 
boxes. Halt of the weight of the motor and 
the whole weight of the truck goes down on 
the rail like a sledge hammer when an ob- 
struction is met. We have got to find some- 
thing that will take off that compression, 
that impact. It is like taking a weight of 
four or five tons and hammering it down on 
the rail. Everytime you hit it it goes lower. 
The sooner we come to understand this the 
less trouble we will have. We are putting 
an elliptical spring on top of the axle box, 
and suspending the whole weight by this 
spring, so that the wheel box will work up 
and down as you come to a depression or 
elevation on the track. It allows the wheel 
to goupand down.. I believe that the trucks 
have something to do with the rail joint. 

Mr. Lawless, of Paterson: I think the 
deep rail is what we require for electric cars. 
We have heard a good deal of discussion in 
reference to joints. I have found that a great 
deal of the trouble with the joints is due to 
the defective tamping of the joint tie. That 
isone of the main troubles with the joint. 
If you will use a good wide tie under your 
joint, put on your splice bars and tighten up 
your bolts witha wrench, tighten them as 
well as can be, you will find that the trouble 
with the joints will be considerably over- 


Especially with an eight 


come. 

Mr. Wharton, of Philadelphia : I wish to 
pay a tribute to the complete and exhaustive 
paper which has been presented to us on 
this subject. As to the matter of rails, we 
all know that if it were possible to use a T 
rail nobody would use anything else ; un- 
fortunately, the railway companies are 
obliged to do what the local companies 
direct. In regard to the joints, I think one 
point has been overlooked, and that is the 
proper tightening up of the bolts in forcing 
them home. After they have been once 
tightened up they should be removed and 
the oxide or other matter which may have 
come there should be cleaned off and the 
bolt put back and tightened up again. They 
should be again screwed up in about two or 
three months after, and the track would 
remain fairly permanent. On the steam 
roads they are continually tightening up 
their joints, and they have track walkers 
whose business it is to look after weak 
points and especially totighten upnuts. This 
is quite an easy matter with steam roads, 
but not so simple with street railroads. 

Mr. A. Johnson, vf Cleveland: My rec- 
ommendation to any man laying a street 
railroad track is to put down at the joints 
extra large ties and ballast them in the best 
manner. The ballasting is what tells. The 
man who puts in an engine puts in a solid 
foundation. You can use all the heavy 
rails, and heavy ties, and heavy joint plates, 
and if the track is not properly ballasted it 
will not stand. There isaroad in St. Louis, 
which my brother is interested in, and 
which is managed by Mr. Minary, where 
the rail is 78 pounds, laid on rock ballast. 
It has stood up for the past two years and is 
as good a track as any I have ever seen. In 
straight track I put the joints opposite each 
other ; you can take better care of your 


track in that way. With curve rails it is 
better to divide the joints. The thing I 
think the most important of all for street 
railroad people to do is to ballast the track 
thoroughly ; it will last longer. 

Mr. Beckley, of Rochester: Three years 
ago last spring the company with which I 
am connected commenced the construction 
of an electric road in Rochester. It was a 
suburban road and constructed of 40 pound 
T rail. That rail is in use to-day upon that 
road, and I venture to say that no gentle- 
man who has occasion to ride upon the Cars 
can count the joints. The T rail is the best 
where it can be used under the ordinances 
of the local authorities. We have heard a 
great deal about girder rails of eight, nine 
and ten inches in depth. I do not believe in 
that kind of construction at all. Our com- 
pany in the past three years has constructed 
about 130 miles of track, on which we have 
been operating for nearly two years with 
electric cars. The reason why a T rail has 
been found to be the most satisfactory where 
it is in use is that it does not have a great 
depth. Take the T rail now being laid by 
the New York Central and Hudson River 
Railroad, and you will find that it has little 
depth. It has thickness; it bas stability. 
My own judgment is that the best track 
which can be laid for electric traction is a 
track consisting of a rail weighing 52 to 60 
pounds to the yard, say 416 or 5 inches in 
depth, and where you have paved streets, 
giving tbe necessaty space for your paving 
blocks. I would put them on stringers, 
vulcanized preferably, upon cross ties 21 
feet apart. The stringer, it seems to me, 
should be six inches in width, giving you an 
opportunity to place the paving stone without 
interfering in any way with the track con- 
struction. I have had a track constructed 
in this manner recently, and I am satisfied 
that that track will be standing up, doing 
its work, when a great deal of the track 
which has been spoken of to-night will be in 
process of repair. My own judgment is 
that a rail which is 51g inches in depth is 
the proper rail to be laid where you have 
very heavy and frequent travel. 

Mr. Ramsey, of Pittsburgh: I havenot had 
the years of experience that some of you 
have had. I heard a civil engineer once say 
that if he was building an electric railway, 
or any kind of street railway, he should put 
under each joint tie two feet of concrete and 
surround it with stone, and he would have 
a permanent construction. Ue said he 
would recommend a better ballasting and a 
better foundation under the joint plate than 
under the rest of the track. A perfect joint 
is, of course, a joint that will not be noticca- 
ble when the cars pass over it and will re- 
main permanent. The plan of our com- 
papy is to put exactly as good construction 
under the whole length of the rail as we put 
under each joint. 

Mr. Baumhoff, of St. Louis: I believe it 
is customary in submitting a report of this 
kind for the committee to be put on the de- 
fensive, that is to say, to listen to the dis- 
cussion. I am pleased to note, however, 
that after all the discussion that has taken 
place there have been only two exceptions 
taken to the report. The principal one 
seems to be on the question of what space 
should be allowed at the joint. I desire to 
say that in submitting a report of this char- 
acter, embracing, as it does, a territory with 
such wide variations in climate, it is my de- 
sire to be on the safe side. In St. Louis, 
where we laid upwards of two miles of rail 
of the 78-pound pattern, we laid the ends of 
the rails as closely together as it was possi- 
ble to get them. If I had the same rail to 
lay in that climate to-day I should do the 
same thing. I would not advocate that for 
a rail of less weight, or of shallower depth. 
To be on the safe side, I have suggested 
that rail when laid in cold weather should 
be laid with a joint, to allow for expansion. 
In regard to the ballasting for the roadbed, 
I advocate that before the tie is laid, as you 
will notice by the report, not only should 
the soil be well rolled, but the ballast after 
it has been placed should also be well 
rolled. The character of the soii must be 
considered and the method adapted to it. 
In a sandy soil I should not provide drain 
age; but in a yellow clay or more solid soil 
would doso. Iam pleased with the recep- 
tion the report received, and wherever a 
recommendation is made, I know you will 
consider that it is made with a view to per- 
fect construction and not at haphazard. 

Mr. Janney, of Philadelphia: In regard 
to bad joints, I think the trouble has prin- 
cipally been that you gentlemen trust too 
much to the fish plate. Some times the 
holes in the rails have been drilled a trifle 
larger than the bolts, and the bolts cut 
through. I have seen a half-inch bolt cut 
half way through. This in many cases will 
account for bad joints. I do not see, nor 
can I believe, that a ten-inch rail is any 
better than a six inch rail. The nearer you 
get the head of your rail to the tie, the 
better track you have; that is conceded. If 
you get a 8 or a 66 pound rail on a good 
chair, that would carry the weight of the 
rail and the car, you have just as good a 
track as with the use of a ten-inch rail. We 
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are to-day running a ten-ton d mmy over 

66 pound rail, and have been doing jt t. 
18 months in a street not paved, and sub. 
ject to all conditions of weather. wig cs 

Mr. Richardson: How often does th 
dummy pass over the track? 

Mr. Janney: About every five or seven 
minutes, and carries a trail car with 109 to 
150 people. 

Mr. Payne, of Milwaukee: 


€ 


Of « 


every city is governed by individua| . a 
tions and the action of the common council] 
In our city we got special permits trom the 
council, and in streets not paved put down 
a rail five and one-half inches high, weigh. 


ing about 56 pounds. We have about 29 
miles of that track and it gives us ¢ 


\ p xactly 
as good service, and we use it as frequi wer 
as where the street is paved, and we have 
an eight-inch rail weighing 88 pounds i the 


yard. Werun over some parts of it ery 
two minutes with electric motors, sud jt 
gives us just as good service in every 1¢< pect, 

Mr. Wason, of Cleveland : In order (; 


: ; get 
as nearly as possible a continuous r:ij we 
made an experiment in the early part 0; the 
present year, and put down about U0 


feet of track, riveting the joints with rv bot 
rivets and put in by boiler makers he 
rails were placed end to end as close 


Ww 
could get them, 56 pound rail spiked ; the 
tie, and six red hot rivets put int ch 
joint. The joints were first put toxc‘her 
with bolts and then pulled home, and ihep 


one by one, the bolts were taken out anc re. 
placed with red hot rivets. That was on 
one of our suburban lines. It is true ‘hat 
it does not have a large amount of trattic, 
but it was principally done to see wheiber 


the summer would have any effect in t» ist- 


ing it or throwing it out of line. It was put 
down in Marcb, and it is just as straivht 
now as when first put down. The join's are 
absolutely imperceptible, and, in my opinion, 
so long as you depend upon bolts, which 


are bound to work loose in time, the track 
will bein trouble. What the result wili be 
with this track in the winter I do not know, 


The hot weather had no effect what: ver 
on it. 

Mr. Richardson: I do not think it is ex- 
pected that there will be trouble with sed- 
hot rivets in hot weather; they are not likely 
to shrink then. I think, however, it is ile 
experience on the elevated railroads «nd 
elsewhere, where they have done their rivet- 
ing with red-hot rivets, that when it comes 
to cold weather the rivets will get loose. 

Mr. Pearson: It always seemed to me tliat 


in this way you might possibly get a good 
joint. I do not think we need fear 
thing from expansion. It is true that in 
certain elevated railroad work, where the 
joints were not proportioned properly, aud 
the rivets have been pressed into place, wiica 
the structure had expanded they began to 
get loose. Another method of looking alter 
joints is by having joint boxes. We have 
tried joint boxes, not a great many of them, 
and we have some on hand; but we do not 
think we shall use them. Our experience 
has been that while you can take off tlie 
cover and get at the joint, as arule, when 
the bolt needs to be tightened up the tie 
needs to be retamped. In consequence of 
this the joint box is of no particular use. 
We think it is easier to take up the pxve- 
ment and tamp the tie and tighten up the 
joint plate. 

The following gentlemen were appointed 
acommittee to consider the question of a 
permanent industrial institute for the «x- 
hibition of all inventions and supplies re- 
lating to the street railway business: II. C. 
Payne, of Milwaukee; D. F. Longstreet, of 
Denver; O. T. Crosby, of Boston; Wm. 
Wharton, Jr., of Philadelphia; H. A. E\er- 
ett, of Cleveland. 

The report on ‘‘A Perfect Overhead 
Electric Construction” was then read, as 
follows: 


REPORT OF COMMITTEE ON ‘‘A PERF 
OVERHEAD ELECTRIC CONSTRUCTION 


CT 


Gentlemen: The president has appointed 
me a committee on ‘‘A Perfect Overlicad 
Electric Construction.” 

In thus selecting me to prepare a pape! on 
this subject, he evidently intended to pay a 
passing compliment to my imaginative or 
inventive powers. He asks me to describe 
something that does not exist, something 


that I have never seen, although I live 
searched diligently for it. I can, therefore, 
give only my ideas of how an electric over- 


head line should be constructed, based upon 
facts and information derived from persvnal 
experience and observation. 

Iron or steel poles have proved to be the 
most desirable. I would, therefore, recom- 
mend the following: The poles to be of 
tubular iron, 82 feet in length, and made in 
three sections, in the usual way. The lower 
section should be at least seven inches 10 
diameter, and the other two sections six 
inches and five inches, respectively. The 
poles should be set in concrete, and at least 
six feet in the ground, and should not be 
more than 125 feet apart. The top of the 
pole should have about two per cent. 0 
rake away from the curb, and should be 
fitted with a suitable pole clamp, so that 
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the span wire can be easily adjusted to the 
required height, which should be 22 feet 
above the track. On top of the pole should 
be a malleable iron cross-arm to carry the 
feeder wires and guard wire spans. This 
cross arm should be insulated from the pole 


by ins of a wooden plug inserted in the 
top of the pole. The insertion of the joints 
of pole should be at least 18 inches, and 
the joints should be made solid throughout 
b entire length by means of shims or 
other contrivances. 

If these joints are not properly made, the 
poles will not stand the strain. For curves, 
or extra strain, there should be larger poles 
of same make. 


n-wires should be of No. 4 ‘‘B. W. 
G icon bronze wire, and should be fas- 
teucd to pole clamps by means of insulated 
turn buckles. Great care should be taken 
it lating these turn-buckles from the 


well-built lines should be sectional, 
ie trolley wire should not be of too 
size, as it would then call for clumsy 
$ rts. As it is not the main current 
‘ it can be of a smaller size. I would, 
th. refore, recommend No. 4 B. W. G. sili- 
( yronze wire, which affords sufticient 
ng capacity, and has great strength 
lurability. 
tions should not be of a greater length 
tha: two miles, and should be separated by 
ti y-breakers, of which there are now a 
er of good ones in the market. In 
( and villages, where there is great lia- 
! of fires, it would be advisable to put 
t y-breakers at shorter intervals. Trolley 
Y hangers and pull-off brackets should 
I the lightest make possible, and still 
| the required strength and the very best 
i tion. There is a variety of such 
ha gers and brackets now in the market. 
it is important to have as small a num- 
I f joints as possible in the trolley wire, 
i uld be put up in mile lengths, and 
t ed splice joints should be made, and 
cone-shaped tubes slipped over the 
vefore the splice is made. After com- 
pl ing the splice, the larger ends of the 
should be brought together over the 
s and a little solder dropped through a 
8 hole made in the tubes for that pur- 
in order to keep the joint in place. 
rhead switches, or switch-pans, should 
oided, if possible, as they become a 
of great annoyance. I would strongly 
nmend a double trolley wire for a 
track road. 
it care should be taken in erecting the 
| wire spans. They should be properly 
ited from the cross-arm by means of a 
insulator, or something equally as 
and should be of at least No.6 best gal- 
ed iron wire. There should be two 
| wires over each trolley wire, at least 
feet apart and four feet above the 
y wire. The guard wire must be well 
ited from the guard spans; in case of 
wires falling, this would be of great 
rtance, 
ll off and anchor guy-wires, or other 
for the same purpose, must be of the 
best material, and of at least No. 8 
g inized iron wire. 
d-in taps must not be more than five 
apart and should take the place of the 
y span wire at that point. They should 
f at least No. 0 insulated wire. 
trolley wire being sectional, it is 
sary to run a feeder-wire to each sec- 
I would, therefore, recommend that 
feeder-wire be at least 30 per cent. 
rthan the occasion demands. It will 
ind that this is money well invested. 
nsulation on the feeder-wire should be 
th best that can be procured, and I would 
se using locust or iron pins with mica 
itors, or something equally as good, for 
purpose of fastening the feeder-wire to 
pole, and great care must be taken to 
ect it from trees and other obstructions. 
cut-out box should be located on the 
at each trolley breaker, and should not 
yafuse. It should have the same wire 
ing through it as there is on the out- 
The fuses should be at the station, 
1 ampere meter and cut-out switch for 
i section ; then, in case of trouble on any 
on, the location can be easily seen, and 
— cut out, if necessary, until 
ired, 
ghtning arresters are of great import- 
‘ on the line, and I would strongly 
mmend using them at least every thou- 
| feet. They can easily be attached to 
poles, and can be protected by means of 
xX, 
1 conclusion, I would say that, no matter 
it expense is incurred for material, or 
usec in constructing, a good line can- 
be ensured without a thorough daily 
ection, 
tis to be hoped that in the near future a 
perfect overhead electric construction will 
realized in some of our large cities, for 
the example or fact will be of much more 
value and interest than apy paper on the 
Subject. Respectfully submitted, 
CHARLES H. Smrru, 
Committee. 


On motion of Mr. Payne, the report was 


ELECTRICAL REVIEW 


received and ordered to be spread upon the 
minutes. 


Thursday Morning Session. 


The president, John G. Holmes, having 
been called away by the receipt of a tele- 
gram, the first vice-president, Mr. Thomas 
H. McLean, of New York, presided. 

The secretary announced the committee 
on nominations, as follows: W. W. Bean, St. 
Joseph, Mich.; Charles Cleminshaw, Troy: 
W. A. House, Baltimore; A. L. Johnson, 
Cleveland ; J. E. Rugg, Pittsburgh ; G. W. 
Baumhoff, St. Louis, and V.Cronyn, London. 

The report of the committee on ‘‘ Economy 
of Electric Street Railway Machine Shops” 
was then read, as follows: 


ABSTRACT OF REPORT OF COMMITTEE ON 
** ECONOMY OF MACHINE SHOPS FOR 
ELECTRIC STREET RAILWAYS.” 


Theoretically, it seems but a simple mat- 
ter to prescribe rules by which this part of 
the work can be governed, but such will not 
find favor with the majority of the mem- 
bership of this Association. Practical in- 
formation is what we want. There is a very 
small amount of practical data from which 
to deduce rules, therefore, it becomes nec- 
essary, to a certain extent, to present the 
subject both ways; first, by looking at what 
seems to be reasonable, by means of which 
we will arrive at certain conclusions; sec- 
ond, by presenting such practical know)- 
edge as I have been able to gather. 

It would hardly be fair for me to give an 
account of only what we have done on 
the roads with which I am connected, and 
recommend only our methods as a guide to 
others; therefore, I have taken the means to 
gather from other roads as much data as 
possible, and this, together with my own 
experience, forms the basis of what is to 
follow. 

The one thing to prove is, whether there 
is economy in maintaining a machine shop 
when there are so many manufacturing and 
supply companies which can furnish us 
with every conceivable thing we want (and 
many more we don’t want) at short notice; 
and the local machinist stands ready to do 
our work at a price varying from 50 to 75 
cents per hour for first-class workmen (and 
double price for apprentices). 

After having bought the best apparatus, 
we must provide means to take care of and 
repair it, and the first thing to do is to pro- 
vide competent help. On this Jast point 
hangs the key to success. 

Heretofore, on our horse lines, economy 
has been practiced in its severest sense, and 
now, when we change from animal to me- 
chanical power, it is hard to break away 
from the old methods and broaden out to 
the extent which is necessary to properly 
conduct the affairs of a well equipped electric 
system. 

Having arrived at the conclusion that 
skilled help is necessary to success, let us 
look still farther into the subject and ascer- 
tain what else is needed to bring about true 
economy. 

There is no denying the fact that todoa 
piece of work of any kind properly we must 
have proper tools; a make-shift in such a 
case only leads to the abominable temporary 
hitch. We would be much better off if this 
word ‘‘ temporary ” and all its modifications 
were left out of the English language. To 
do a thing half way results in gross extrav- 
agance in the end. There is no denying 
this; we bave examples of it already on the 
electric railway. If this be true, what con- 
clusion follows, in view of our previous con- 
clusion? That we must employ the skilled 
mechanic, simply that we must provide him 
with the requisite tools and machinery to do 
the work in a skilled manner. 

Now, that we have arrived at this latter 
conclusion, there is yet another step, the last, 
but by no means the least. Itis this: How 
far shall we carry this equipment of the 
machine shop? Shall we make it a manu- 
facturing establishment? There is surely a 
point here where we must draw the line. 
There is a distinction between repairs and 
renewals, but for all this the question arises 
whether, if we go so far as to establish a 
shop for repairs, is it best to go a little 
further and manufacture supply parts? 

It will be useless for me to attempt to 
prove by theoretical reasoning that it is 
economical to maintain a manufacturing es- 
tablishment, or even an additional equip- 
ment to that required for repairs, therefore, 
Iam simply going to present to you a few 
facts. 

In presenting this I do not mean to cast 
reflection on the earnest efforts of my good 
friends in the manufacturing business, but 
I must say from personal experience that 
there is much material on the market to- 
day that is not up to the standard. Why? 
Simply because the makers of it do not un- 
derstand thoroughly tbe requirements of the 
business. Some may be unscrupulous 
enough to put goods upon the market just 
for what is in them for awhile, regardless of 
their stability; but I hope this is not the 
case, for surely we had much rather believe 
to the contrary. 

_ A second reason given is, that there is a 


saving of from 25 to 50 per cent. by manu- 


‘ facturing the majority of parts. 


What further, then, can we say? Is not 
this, coupled with the experience of the 
steam roads, sufficient to enable us to con- 
clude that there must be economy in ma- 
chine shops for electric street railways ? 

I have shown you, then, first, by reason- 
ing, and second, by actual fact, that this 
subject must be treated affirmatively ; there- 
fore, it will be wasting time to dwell longer 
upon it, except, perhaps, to give a few 
examples taken from information gathered 
and add a few recommendations which nat- 
urally arise from a study of the whole. 

I have made a sort of classification of the 
answers received, and the result is as fol- 
lows : 

TEN CARS OR LESS.—Received answers from 16 
roads: 14 of these buy all supplies and repair parts, 
and have not a machine of any kind; the other two 
ou press, small lathe and blacksmithing 
outfit. 

TEN TO 20 cars, —Received answers from 13 roads: 
seven of these have partially equipped machine 
shops, do all ordinary repairs, and manufacture 
many parts for renewals; the other six have not a 
machine of any kind. 

TwENTy To 30 cars.—Received answers from 10 
roads: six of these have well-equipped machine 
shops, do all repairs, and manufacture most parts 
for renewals; the other four have not a machine of 
any kind. 

Tairty To 50 cars.—Received answers from six 
roads: of these, one has not a machine of any kind, 
one has only a wheel press, two have a drili press, 
lathe and biacksmithing outfit; the other two have 
fully equipped shops and do all repairs and make 
nearly all supply parts. 

FIFTY OR MORE caRs.—Received answers from 
12: two of these have only a drill press, lathe and 
blacksmithing outfit; nine have complete shops 

quipped with hi of all kinds and manufac- 
ture about everything necessary to maintain the 
equipment; one has a very extensive manufactur- 
ing establishment, outside of a complete repair 
shop, and also maintains a brass foundry. 

’ The remaining roads from which I re- 
ceived answers had no definite information 
to give. One or two said that they were 
getting ready to establish shops, and others 
were undecided what they would do. 

Out of the 66 roads heard from, 36 were 
winding their owp motor armatures and 
field coils, and the cost of armatures varied 
from $17, the lowest, to $75, the highest ; 
the average was about $35, including all 
labor and material. 

Fifteen roads had wood-working ma- 
chinery, consisting principally of saw-table, 
band-saw, surface-planer and mortising 
machine. : 

Seven roads are cutting their gears, but 
some of them find it no cheaper than to 
buy. They think, however, that the work 
and material are better, and for that reason 
it pays them. Others make all gears and 
think there is a saving in cost. 

Eight roads are building their cars, while 
several are rebuilding old cars, but make 
no new ones, 

I will give now a few of the prices for 
which supply parts are being made in the 
shops of the different roads. These figures 
are an average taken from 11 roads which 
are using Sprague, Thomson-Houston and 
Westinghouse double reduction motors. 


Refilling commutator (copper bars). ..$18 50 
Two halves armature bearing, T. & 








H., $3.96 ; single Sprague........... 1 85 
Two halves axle bearing.. ... 850 
PUR BODEEP. oo... .ccccesevccoosecces 1 35 


Rocker arm, T. & H., $1; Sprague. ... 800 
Int. shaft (steel), T. & H., $10; 





SPPAGUC.....-- ceceeeree ovvcesevcecs 3 00 
Int. pinion (steel).........ccccesseceses 4 20 

DP bhcheies. bebkbereeeenesy +6980 3 88 
 Rticcinésioreibsecenbeurns . 5 66 
Armature pinion (steel)................ 3 58 
Trolley wheel (brass) .......... coe 16 
LAmO THOR... cccvcccccsscccces: coccccce 1 90 
Clips for line hangers (brass).......... 15 


To bore and press on 380 inch wheel.... 95 


The average price for which roads sell 
scrap car wheels is $13.65 per gross ton ; 
the lowest being $8, and the highest $20. 

Some roads have kept no account of cost 
of making repair parts, and, therefore, could 
give no prices. It is unnecessary to say 
that it would be wise to do so. 

Being anxious to know myself, and think- 
ing it might be of benefit to many others, I 
asked the roads to give an opinion as to 
which of the different types of motors gave 
them the most trouble. With but two ex- 
ceptions, the single reduction costs less to 
maintain. 

Nineteen roads are employing an elec- 
trical engineer, and four have a superin- 
tendant and electrical engineer combined. 

In regard to my own experience, I will 
say simply that it fully coincides with the 
information just presented to you. I have 
no doubt, whatever, that there is economy 
in maintaining repair shops, and even man- 
ufacturing supply parts. Of course, what 
will apply to some roads will not apply to 
others. Some roads are too small to think 
of its being profitable, but many others will 
find it to their advantage if they will look 
at the matter in all its parts. 

I will not attempt to recommend the 
number and kind of machines a road ought 
to have, as it will depend largely on the 
number of cars they operate, but I have 
made up alist of machines which I find the 
majority of those having machine-shops are 
using, and should judge that it covers those 
most nesessary for the work. 

One 20 inch swing. 10 foot bed, Engine Lathe. 

ne 16 it) Ly 6 7 “ “ “ 

One 16 “ “ bo “ o speed “ 
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One 24 inch x 24 inch Iron Planer. 

One No. 3 or No. 4 Universal Milling Machine. 
One 45 inch Upright Boring Mill. 

One 24 “ ‘© Drill Press. 

One12 “ “ “ 

One 100 ton Hydraulic Wheel Press. 

One Open Die Bolt Cutter and Nut Tapper. 

One medium size Shaper. 

One Tool Grinder. 

Two Forges with Power Blower. 

One set of Emery Grinders. 

One Grindstone. 

Necessary bench tools and fittings for machines, 
One 10 horse-power Motor to run machinery. 


Of course, roads with a great number of 
cars would need to duplicate some of. these 
machines, and add some others not men- 
tioned. 

After having considered this subject and 
shown you what conclusions bave been ar- 
rived at, both theoretically and practically, 
I want to add thatin order to make a success 
of running a machine shop in connection 
with an electric road, it will be necessary to 
employ an electrical engineer. By this 1 do 
not mean a handy-man, or a man who styles 
himself an electiician, just because he has 
had a few months’ experience in the elec- 
trical business, but one who has a theoretical, 
as well as a practical, knowledge of me- 
chanical and electrical engineering. 

In conclusion, I wish to say that I. have 
endeavored to be as impartial as possible in 
what I have said and have tried to present 
the subject in a comprehensive manner. 
hope that discussion will follow the reading 
of this paper, for although some of us are 
fully persuaded that machine shops are 
economical, yet, I think, none of us are so 
prejudiced that we could not be convinced 
should it be proven to the contrary. Let us 
get at the truth, whatever it is. 

Very respectfully submitted, 
Joun H. Bickrorp, Committee, 


Mr. Payne: I hope this report will not go 
upon the records without discussion. [| 
think every street railroad man recognizes 
the fact that in his machine shop lies the 
secret of the successful operation of the 
road, so far as producing results to the 
stockholders is concerned. There are a 
good many points that we are undecided 
about, I have no doubt; the question 
whether all repairs of the machine in all its 
details, the manufacture of parts, ought to 
be under the control of a master mechanic 
with or without electrical kowledge. I 
know there is a difference of opinion on 
these points, and it is a matter that could be 
discussed with profit to the members. There 
is no doubt that practical results in the 
operation of an electric road come from 
economy in the machine shop. 

Mr. Wardwell, of Duluth: The repair 
shop, if it is not properly cared for, will be 
the largest institution about your place. 
The repair shop may contain four times as 
much material and tools as is necessary. In 
a number of cities I have noticed that the 
motors are running without any covers, 
your gear cases are not on, your pinions 
exposed to the dust, and in some places 
where you Lave sharp sand flying about, 
and I warrant you your gears will last about 
half as long as in the cities where they have 
a soft soil. If you do not take care of your 
motors on the street you can take the ma- 
chine shop and make a fine organization out 
of it. 

Mr. Lawless, of Paterson: There is no 
question that a machine shop on a proper 
scale is desirable for a cable or an electric 
road. The trouble is that when it is once 
started it keeps growing. It is astonishing 
when you get a good mechanic or machinist 
how he likes to get in expensive tools and 
other equipment, and, unless you watch him 
carefully, in ashort time you will have a 
shop that will supply half a dozen roads. 
There are a good many things that it is 
cheaper to buy than to make yourself. If 
you have a machine-.shop, do not have it 
too expensive or elaborate; have it in ac- 
cordance with the size of the road. 

Mr. Ramsey: I agree with the gentleman 
as to drawing a line at certain points in mak- 
ing parts in your own shop. ‘The results of 
our observations for the past three years con- 
firm the views of the committee on this 
subject. We had nearly all the raw ma- 
terial finished for us for the first three 
months of our operation, but found that 
the cost was beyond our reach, which com- 
pelled us to put in planers and lathes, 
and other machinery for finishing it com- 
pletely, and we now get the raw material 
and finish it ourselves. There is a point 
where we draw the line, and that is a point 
where you will differ with me, and that is 
the matter of gear-cutting. We could not 
figure that there was any economy for us 
to do this ourselves. A machine shop, such 
as may be fuund all over the country, where 
a numberof men are employed, with a dozen 
or 15 gear cutters, side by side, can do 
this work much cheaper than you can, with 
one man, to whom you pay good wages, 
with not more than half enough work. We 
cannot manufacture gear wheels as cheaply 
as we can buy them. The commutators 
used to cost us $76 three years ago; we pro- 
duce exactly the same commutator now for 
$19. This relative reduction in the cost of 
parts applys to nearly everything in connec- 
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tion with our motors. I suppose, however, 
that this experience is familiar to must of 
you gentlemen. 

Mr. Wason: I think there is one point 
outside of the machine shop that should be 
taken into consideration in the repairs of 
motors, namely, the pits in which you do 
your work, the manner of handling the mo- 
tors to facilitate putting them on and taking 
them off. The number and length of the 
pits should, of course, be in proportion to 
the number of cars you operate. There is 
such a thing as having a pit too long; for it 
will generally be found that the car which 
requires only simple repairs, and which is 
first needed, is invariably the last one on the 
line, and the others must be first moved. 
In our shops the pits are so arranged that 
you can put four cars over them, but three 
is all we take over each pit. We have a 
hydraulic lift underneath the car running on 
the track, which we have found very serv- 
iceable ; and when I tell you that we have 
taken off two motors and put on two, and 
had the car running out in 30 minutes, you 
will be sure it is a handy pit. We have 
taken an armature out and put one in, and 
had the car running on the road in five min- 
utes. The facility of hapdling your cars in 
your pit will greatly help the men, and I 
think it is as essential as a complete machine 
shop. I think our machine shop comprises 
about the number of tools that the report 
suggested. We have 90 motor cars, and I 
do not think we have any superfluous ma- 
chines, [am sure that we have more than 
paid for all our machinery in the saving over 
what we would have had to pay to have the 
work done, especially taking into considera- 
tion the saving in the matter of cartage. 

I am confident that taking the motors 
from underneath the car, rather than raising 
the car bodies up, is preferable. We have 
found this system very advantageous and 
complete. We have a 35 _ horse-power 
Sprague stationary motor that we put in 
three years ago, and have not had any 
trouble with it. We are not doing more 
than 10 or 12 horse-power work with it, but 
we start it and stop it, and puta little oil 
on it once a month, and that is all it re- 
quires. It is run from the street railroad 
circuit. I think it would run very many 
years without any trouble. 

Mr. Baumhoff, of St. Louis: Several years 
ago I made an inspection of the various 
machine shops and other departments of 
electric railroads ; and among others visited 
the shops of Mr. Wason’s company, and I 
advise you all to take this opportunity of 
going there. Wedo a great deal of man- 
ufacturing, but we sometimes find it more 
profitable to buy of the numerous supply 
dealers. When we first started in, about 
three years ago, we found the prices for the 
various materials connected with electric 
railways so high that for our own protection 
we were compelled to inaugurate a machine 
shop system. In doing so we found it 
profitable to press on our own wheels. We 
also found it profitable to manufacture our 
commutators and to cut our pinions and 
gears, and in the matter of gears it is not so 
much a question of the cost of the cutting 
as the quality of metal used. Our shops are 
operated by the same style of motor as Mr. 
Wason described. 

Mr. McCulloch, of St. Louis: My remarks 
apply more to cable road machine shops. 
Some years ago we began to establish a 
machine shop in a small way, and in a little 
time we had all the implements and tools for 
doing our own repair work. 

It worked very well until, being very 
much engrossed in other matters, I person- 
ally neglected the machine shop for some 
little time. It began to grow in such pro- 
portions that it was about the biggest part 
of the establishment. There were very ex- 
pensive men in it and they seemed to be 
turning out very little work. I remon- 
strated with the master mechanic, but it did 
very little good. I finally discharged the 
master mechanic, and closed up the shop, 
and reopened it on a new basis, and since 
then it has operated very well. It has been 
very profitable and very satisfactory; but 
you must watch it closely. Without this 
watchfulness it will become a great burden. 

On motion of Mr. Wm. Richardson, a 
resolution was passed condoling with Presi- 
dent Holmes in the bereavement he had 
sustained in the death of his father-in-law. 

The report of the Committee on the 
Relative Cost of Operating Horse, Cable 
and Electric Roads was then read, as fol- 
lows: 


ABSTRACT OF REPORT OF COMMITTEE ON 
‘“ RELATIVE COST OF OPERATION OF 
HORSE, CABLE AND ELEC- 

TRIC ROADS,” 


Gentlemen: The work which the com- 
mittee had to perform was to ascertain from 
leading horse roads, cable roads and electric 
roads, such information regarding the cost 
of operation of each asthe existing methods 
of accounting in each case made possible. 
They recognized in the early stages of their 
work that any attempt on their part to shape 
the accounts of the companies to suit the 
purpose of the committee would be fruitless, 
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for reasons which must be obvious to all. 
A series of questions were framed compre- 
hending the information desired, and with 
such sub-divisions of operating expenses as 
it was thought would meet with most ready 
reply. Our experience has proved that the 
sub-divisions were well selected, for many of 


have, however, chosen a few of the repre- 
sentative roads of each class, and have 
tabulated the replies in such a way that 
reference can be made to them by number if 
desired. Names, location, amount of stock 
and bonds, and other marks by which a road 
might be identified, are necessarily omitted. 
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in answer to the gentleman who has j 

spoken, that he is in line with ourcomminte: 
in the position which he takes. The committee 
in their investigation came across several] 
cases similar to hisown. Outside of a per- 
sonal investigation of the subject, there is no 
better way to get at the matter than by the 







































































TABLE NO. 1.—OPERATING EXPENSES, ETC., OF EIGHT CABLE ROADS. 
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the replies were as full and concise as couid 
be desired. 

As to the greatest difficulty encountered— 
the lack of uniformity in methods of keep- 
ing uccounts—enough has been said at 
former conventions. The difficulty, how- 
ever, still exists ; and, it might be observed, 
another difticulty was brought prominently 
to the notice of the committee, that is, the 


Mr. Baldwin, of Cincinnati, made a state- 
ment giving the comparative cost of operat- 
ing cable and electric roads in Cincinnati, 
and said that as to the actual cost of opera- 
tion per car mile, it was found that the 
cable road is far cheaper to operate than 
electric cars over the same route. It re- 
quiresmore than double the number of men 
to clean motors and make the usual repairs 


appointment of a committee such as he has 
suggested. 1 might arguein support of the 
report presented this morning for a long 
time, but I will spare you. The report was 
presented to the second largest cable rail- 
road in this country for a preliminary read- 
ing, and it was returned with the statement 
that ‘‘ our views on this important subject 
are fully expressed in the attitude which our 
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0. 2.—OPERATING EXPENSES, ETC., OF SEVEN ELECTRIC ROADS. 
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woeful lack of acquaintance with facts, and 
the need of scientific study and research 
into the economics of one’s own road. 
Correspondence was opened with every 
cable road in the United States by Mr. 
Greene, and by myself with the representa- 
tive electric and horse roads. It is with 
regret that the committee announces that 


to electrical apparatus. Most of these men 
are high-priced men in place of being or- 
dinary mechanics, as in the case of the 
cable, so that when the cost of this labor is 
taken into account it is found to be fully 
three times that necessary to keep the cable 
cars in good order. In operating an electric 
road, especially in heavy rain or snow 
storms, it is impossible to maintain the same 


board bas taken in regard to further exten- 
sions of some 380 miles of electric railroad 
which we are about to build.” 

Mr. Lawless, of Paterson: I had the 
honor to be connected with one of the first 
cable lines built in this country and have 
been connected with the construction of a 
bumber. I was always a strong advocate 
of the cable and still am, in its proper 

















the information received from horse roads, 


TABLE SHOWING STATISTICS OF SEVEN ELECTRIC AND ONE CABLE Roap.—By PERMISSION OF Dr. Cary T. HuTcuinson. 
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Therefore, for 1, b = 1.14e,r=1.5; 2, b= 1.36c,r=1.; 3 
$8 c, r = 1, and (c), b = 1.25 c, r = 1.25; 


and (b), b = 1. 


These are the figures used in computing cost per motor car m' 


=1.186,r= 


6, (ce), b=1.14¢,r= 


1.5, and (b) (c) (d) (f) and (e), b = 1.25, r = 1.25; 7,b= 1.8c,r=1, 
ile in the case of the No. 2 railway. No other line used trailers. 





for various causes, is meagre and unsatis- 
factory. It was not the intention of the 
committee to pass superficially over the 
horse roads, as our report would seem to 
indicate. ' 
Many of the replies sent to the committee 
were given for the personal consideration 
of the committee alone, and not for publica- 
tion or public reference in any way. We 


regular service that is possible with a cable 
system. Mr. Baldwin recommended that a 
committee be appointed to prepare suitable 
blanks and learn the operating expenses of 
the different roads in the country and report 
at the next meeting. 

The recommendation was referred to the 
executive committee. 

Mr. Ramsey, of Pittsburgh : I would say, 


sphere. The cable railroad sphere is lim- 
ited; but in that sphere it holds its own. 
There are some districts where 1 claim 
cable railroads can be operated: more eco- 
nomically than any electric railroad. As 
regards car mileage, I find that some roads 
have made wonderful results in the operat- 


‘ing expenses per car mile. In those dis- 


tricts where the electric cars are run into 
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sparsely settled sections, the results are 
better than cars run in thickly populated 
portions. Where you can run at the rate of 


about 20 miles an hour you can make about 
130 miles per day; but in the heart of the 
city you can only make from 85 to 90. If 
you pay the same wages per day, the results 


are better in the former case; so that it is 
pretty hard to get at accurate figures in this 
respect. The results were rather in favor 
of cable lines three or four years ago; but 
since the single reduction motors have come 
in and the cost of repairs has come down, 
in thickly populated sections even, the elec- 
tric line is going to press the cable pretty 
hard. We have no reason to expect that 
we have come to the end of improvements 
in the motors, and as these progress the 
conditions will be increasingly in favor of 
electric traction. 

, report of the World’s Columbian Expo- 
sition Committee was presented, stating that 
all arrangements had been made for a most 
creditable exbibit of street railway supplies 
ani equipment under the auspices of the 
Association; and urging upon those who 
hud not already made arrangements for an 
exhibit, and desire to do so, to make applica- 
tion for space. 

rhe report was received and filed. 

rhe Committee on Formulating Standard 
System of Accounting Forms for Statistical 
Information reported that the work had been 
tov considerable for them to accomplish it, 
and recommended the employment by the 
Association of a statistical clerk to compile 
such information as might be necessary. 

’n motion of Mr. Lang, of Toledo, the 
question of appointing this clerk was re- 
ferred to the executive committee. 

.\n invitation from the Walker Manufact- 
uring Company, of Cleveland, to visit their 
works at 10 o'clock Friday morning, and 
partake of luncheon, the guests to be con- 
veyed in carriages to the works, was read, 
aud on motion accepted. 

he Convention then took a recess. 


Thursday Afternoon Session. 


was announced that the Worcester, 
Liecester and Spencer Street Railway Com- 
pany, of Worcester, Mass., had joined the 
ciation. 

he first business was announced to be 
the Report of the Committee on Standards. 
lr. Crosby, the chairman of the com- 
mittee, said that it was scarcely expected 
that the report would be discussed. Lt was 
l 


= 


yrtant, however, that some attention 
uld be given to the subject of the rating 
of the motors. As stated in the report, it 
wus the most difficult, and at the same time 
one of the most important, matters to be de- 
termined. He hoped that some expression 
would be given concerning the two methods 
proposed in the report. He was exceedingly 
anxious to have the matter determined, and 
hoped the Association would give expression 
in favor of one of the methods. 
lhe report was then read, as follows: 


REPORT OF THE COMMITTEE ON ‘“‘ STAND- 
RDS FOR ELECTRIC STREET RAILWAY3.” 


ntlemen: The committee, of which as 
chairman I pow desire to render the report, 
was named in the president’s letter of Jan- 
uary 4, 1892, and addressed to the under- 
signed. The scope of the committee’s work, 
as set forth in that letter and in the resolu- 
tions bearing on the subject adopted by the 
sociation last October, is to report on the 

idardizing of rating, nomenclature, di- 
iensions and accounts. 

‘he committee as first determined con- 

ed of the following members: O. T. 
rosby, chairman; H. I. Bettis, who, as 
per your letter, was to give special! attention 
to the matter of accounts; E. E. Higgins ; 
Chas. W. Wason, named as mechanical 
member; and R. W. Rippetoe. The last- 
named gentleman resigned from the com- 
mittee work shortly after its inception, and 
Mr. J. E. Rugg, of Pittsburgh, was ap- 
pointed in his stead. 

he first meeting of the committee was 
called to take place in New York, February 
9, 1892. The minutes of that meeting indi- 
ste quite clearly how the work was viewed 
'y the members of the committee, and what 
ibdivision of work was determined upon. 
extract from these minutes the following 
itements ; 

Present : O. T. Crosby, chairman ; Charles 

W. Wason, representing the East Cleveland 
Railway Company ; and H. L. Bettis, repre- 
Seuting the Atlanta Consolidated Street 
Railway Company. 

‘he discussions in committee resulted in 
the following conclusions : 

_ The thing on which definite recommenda- 
tions were to be made to the association 
were as follows: 

1, Accounting Methods. Concerning this 
the object of the committee will be to em- 
phasize the three headings—transportation, 
Maintenance and construction, under which 
expenditures are to be kept. 

lt was also concluded to present the car 
mile as the unit of operating expenses, es- 
pecially in regard to the item of motive 
Power. For the purpose of comparing 
motive power expenditures, double truck 


© bp 


L 


( 
I 
I 





ELECTRICAL REVIEW 


cars shall be distinguished from single truck 
cars, while double truck cars shall be classed 
with trains of two cars. 

It was also intended to urge the necessity 
of proper monthly returns. The whole 
matter of accounting methods was referred 
to Mr. Bettis, as sub-committee. 

In regard to specific dimensions to be 
standardized, it was concluded that recom- 
mendation should be mude concerning 
standard diameter of axles, of wheels, of 
trolley wheels, of trolley poles and trolley 
pole sockets; also the width of trolley 
wheels and the depth of their grooves, also 
key-ways for axle gears, aud the distance 
between hubs of wheels measured along the 
axle. The report on their standard dimen- 
sions was referred to Mr. Wason, as sub- 
committee. 1t was concluded that the 
diameter of the trolley wire should be re- 
ferred to Mr. Crosby, he to correspond with 
the various electrical manufacturing com- 
panies and other persons as he might deem 
suitable. The same conclusion was had in 
regard to the rating of motors for railway 
use, this being referred to Mr. Crosby. 

The standardizing of the nomenclature of 
the various parts used in railway apparatus 
was referred to Mr. Higgins as sub-commit- 
tee, with the suggestion that he correspond 
with the electrical companies and railway 
companies. 

lt was also determined that each member 
of the committee should report as soon as 
possible to the chairman of the committee 
his views upon what plan should be recom- 
mended to the association as adequate for 
carrying on in a permanent way the work 
of standardizing, which work can scarcely 
be more than begun by the present com- 
mittee. . 


METHODS OF ACCOUNTING. 


At the date of the preparation of this 
report, Mr. H. I. Bettis has made no special 
report on the subject of accounting, and, 
perhaps, indeed little remains to be said save 
to insist upon the importance of preserving 
the three separate headings ; namely, trans- 
portation, maintenance and construction, 
while at the same time referring to the par- 
ticular forms which were largely prepared 
by Mr. Bettis, and which appeared in the 
paper read by the undersigned last October, 
the discussion of which resulted in the 
appointment of your committee. 

While awaiting any further spccial treat- 
ment of the subject from Mr. Bettis, I beg 
also to call special attention to the recom- 
mendation that a car mile be adopted as the 
unit of operation in regard to the item of 
motive power. The introduction of the 
double truck cars into street railway service 
makes this unit, however, somewhat inac- 
curate, unless the distinction between the 
various kinds of cars be carried along with 
the use of this term. We have thought that 
the distinction should rest rather as between 
double truck cars and single truck cars than 
between cars of different specified lengths. 
Furthermore, and especially relating to the 
question of motive power, we recommend 
that it will be reasonably safe to class two 
standard 16 foot cars with double truck cars, 
experience having shown that the consump- 
tion of power in the two cases is nearly 
equal under given conditions as to track, 
grade, etc. 

One of the chief difficulties heretofore 
standing in the way of determining accu- 
rately the cost of one mile of service has 
been the inaccuracy in the determination of 
the amount of power consumed for such 
unit service. The perfection of recording 
watt-meters that has taken place during the 
past year will go far towards remedying 
this difficulty. This, like any other mechan- 
ical assistance will, however, be of no avail 
if the books be not kept accurately with 
respect to all expenditures going to motive 
power. For such accuracy there must be 
paid a reasonable sum for clerica] labor. 
The object of the blanks above referred to 
is to reduce that labor to a minimum for a 
given degree of accuracy. It will, of 
course, be possible to arrive at satisfactory 
results by means somewhat differing in 
detail, but it is strongly urged that the 
general lines indicated in the recommenda- 
tion of this committee be followed so closely 
that it will at least be possible to feel sure, 
in discussing reports of operating expenses 
from any two roads, that the same items of 
cost have gone into the headings of trans- 
portation, maintenance and construction. 
We do not feel it necessary to enlarge upon 
the importance of careful book-keeping 
looking to the determination of these three 
headings. We assume that all intelligent 
railway men appreciate the importance of 
knowing what they are doing. 


STANDARDIZING OF SPECIFIC DIMENSIONS, 


In regard to this heading, I take pleasure 
in inserting herewith the report of Mr. C. 
W. Wason, sub-committee on this subject. 

‘In order to better determine the sizes of 
the several parts given me, as a member of 
the Standardizing Committee, I sent out 
circular letters to 200 of the leading electric 
roads, requesting them to give their opinion 
as to the sizes of the several dimensions, 


‘‘I would state right here that from the 
small number returned, namely, about 30 
out of 200, that the street railroad com- 
panies do not realize the benefit to be 
derived from such a movement, else they 
would take the trouble of answering such 
questions of general information, thus en- 
abling the committee to much better arrive 
at a satisfactory conclusion. 1 know myself, 
as an officer of a street railroad company, 
my first inclination upon opening a letter 
containing questions is to throw it into the 
waste basket, but, upon a second consider- 
ation, I conclude it best to send what little 
information I may be able to give to the 
party making the inquiry, thinking possibly 
that the general result therefrom obtained 
will be of benetit to the whole street railway 
fraternity. 

‘‘One of the objects, as I understand it, 
of the Street Railway Convention is to 
enable the street railway men from different 
parts of the country to get together and ex- 
change their views relative to various 
matters, with the idea of the mutual benefit 
to be derived from the discussion, and which 
would be impossible for the individuals to 
obtain did they not come together in this 
manner. Members of a committee like the 
Standardizing Committee have much work 
attending the bringing together of the 
matter desired, and it surely seems tou me 
that each individual company should do all 
in its power to assist the committee by 
answering, to the best of its ability, any 
inquiries put to it by the members of such a 
committee through the mail. 

‘*In order to obtain the dimension of the 
cur journals, such as this committee may 
think best to recommend, I corresponded 
with the several truck manufacturers, who 
kindly gave me blue prints and drawings of 
their journal boxes. If the electrical man- 
ufacturers continue to increase the weight of 
their motors, these dimensions should be 
increased. The data 1 here present has been 
gathered from railroads using possibly a 
lighter equipment than that which is now 
being put upon the market. It is absolutely 
impossible to standardize an appropriate 
size, considering the change of weight, but 
the following seems to be the best in the 
opinion of those from whom I had answers 
to my inquiries : 

‘* Diameter of axle, 34 inches. 

‘* Diameter of car axle journal, 3 inches. 

‘* Diameter of axle wheel seat, 34 inches. 

** Length of car axle journal, 84 inches. 

‘* Diameter of car wheel, 33 inches. 

“* Weight.of car wheel, 350 pounds. 

‘** Diameter of trolley wheel, 44 inches. 

‘* Width of trolley wheel, 14 inches. 

‘* Depth of groove in trolley wheel when 
new, 14 inches. 

‘** Size of key-way for axle gear, } inch by 
6 inches. 

‘** Distance between hubs of wheels meas- 
ured along the axle, 48 inches. 

‘* It is essential that the groove and depth 
of trolley wheel be the same if the cars run 
over the same style of switches, as it is 
almost impossible to put up an overhead 
construction that will carry all sorts of 
trolley wheels. This remark may at first 
look a little absurd, but when one has had 
much experience with several different size 
trolley wheels, he will at once appreciate the 
necessity of all being alike.” 

The dimensions above recommended as 
standard have been approved by the other 
members of the committee to whom they 
have been submitted, except that Mr. Rugg 
prefers a 30-inch wheel instead of a 33-inch 
to be considered as standard. It will be 
seen in studying the articles above referred 
to that those have been chosen which, if of 
varying dimensions, interfere most with the 
interchangeability of parts in an electric 
railway equipment. The object held in 
view was to so standardize dimensions as to 
produce as little inconvenience as possible 
when apparatus, such as trucks, trolleys, 
motors, etc., are obtained for use on the 
same railway from different manufacturers. 

We have endeavored not to forget the 
principle referred to in the papers presented 
last year, namely: ‘‘ That the standardiza- 
tion of parts should be so directed as not to 
interfere with the progress of invention.” 
There must, of course, in the matters 
interesting to this Association, as in every 
other evolutionary development, be, on the 
one hand, a constant struggle to ossify into 
fixed forms, and, on the other, a tendency to 
restlessly change in the development of new 
forms. Complete ossification is justifiable 
only after the obtainment of perfection. 
Constant change in every detail is, 
on the other hand, justifiable only 
on the ground that nothing valuable 
has yet been reached. The adoption of any 
standard whatever constitutes a compromise 
between the two considerations named. We 
trust you will find those standards recom- 
mended by us to be a reasonable compromise. 

Without, in thisreport, going at length 
into a discussion of the considerations which 
have led to an adoption of each of the di- 
mensions above given, it should be noted 
that besides the large correspondence carried 
on by Mr. Wason with various persons 
throughout the country, there has been a 
very considerable amount of private discus- 
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sion on each dimension between Mr. Wason 
and other members of the committee and 
various competent persons. The dimensions 
of wheels and trolleys above given are in- 
tended to be applicable alike to single truck 
and double truck cars. 

Concerning another mechanical dimension, 
consideration of which was referred espe- 
cially to the writer, Iam able to report that 
a large majority of the numerous persons 
addressed by me upon the subject recom- 
mended No. 0 B. & 8S. gauge as the best size 
for standard trolley wire. It is further un- 
derstood that such trolley wire shall be of 
hard drawn copper; its conductivity to be 
98 per cent. of the standard in the usual 
tables used; its tensile strength close to 55,- 
000 pounds per square inch. 

Perhaps the desirability of standard di- 
mensions can be as readily shown by refer- 
ring to this trolley wire as well as in any 
other way, although at first it may seem to 
be of very small importance that there 
should be any agreement on such an article. 
If, however, it were shown throughout the 
country that No. 0 trolley wire was always 
in contemplation unless very plainly ex- 
pressed to the contrary, there would be 
fewer mistakes than have occurred in the 
past in regard to the size of the channel in 
the overhead device to which the trolley wire 
is attached. 

More than this, manufacturers of these 
devices could carry stocks more safely, and 
purchasers could correspondingly obtain 
more readily those articles which are espe- 
cially desired to be shipped in a hurry. 


NOMENCLATURE, 


The list of names suggested by the writer 
in the paper last year has been submitted to 
a number of railway officials, railway con- 
tractors and manufacturers of electrical 
goods. Some corrections of the list as pre- 
sented last year have been recommended by 
various persons and are herewith incorpo- 
rated. The name now recommended appears 
first, and after it, in parenthesis, is the one 
heretofore used for some articles. 

Concerning this list of names, the follow- 
ing letter was received from the Westing- 
house Electric and Manufacturing Company: 

“ PirrsBuRGH, Pa., Sept. 17, 1892. 
“Mr. O. T. Crossy, 130 Summer St., Boston, Mass. 

“Dear Sir: Referring to your favor of the 6th 
inst., and to the copy of the extract from the last 
report of the Committee on Standards of the Amer- 
ican Street Railway Association, would state that 
motors or parts as designated on the first sheet of 
the extract appear to us to be termed properly. 
We do not, however, with our motors use standards 
for supports on bearings or side arms. 

“The second sheet of the extract pertains en- 
tirely to details required in the construction of the 
overhead work. As we do not make a specialty of 
this work, we prefer to refrain from expressing an 
opinion as to what terms should apply in this con- 
nection. Yours truly, 

(Signed) “WwW. C. CLARK, 
“General Agent.” 


NOMENCLATURE OF ELECTRIC RAILWAY 
TERMS. 


Generator—(Generator, dynamo)—-Machine in 
which the electric current is generated. 

Motor—(Motor)—Machine in which the electric 
current is transformed into mechanical power. 

Frame—(Frame)—Iron body of machine, includ- 
ing pole pieces and standards or side arms, if any, 
but not including base plates and bearings. 

Standards—(Standard bracket)—Supports of the 
bearings of generator. 

Side Arms—(Side arms, check pieces, armature 
bracket)—Supports of ae of railway motors. 

Pole — Pole pieces)—That part of the frame 
from whose surface lines of force may pass directly 
to the armature. 

Field coil—(Fieid coil, spool)—Coils of wires 
wound on frame in such a way that a current pass- 
ing through these coiis makes magnets of the frame 
and pole pieces. 

Brush Holder—Device for holding the brushes in 
contact with the commutator, including the insula- 
tion used in its ——- 

Rocker Arm—(Yoke, rocker arm)—Device for 
holding brush holders in position on cx tor 
while attaching it directly or indirectly to the frame. 

Fuse—(Fuse, fusible plug)—A metal device for 
opening circuit when the current becomes abnor- 
mally large, the soft metal being melted by a cur- 
rent of fixed quantity. 

Switch—a device for closing or opening a circuit 
at one or more points. 

Rheostat—(Resistance box, rheostat)—Wire or 
other material suitably protected and conveniently 
arranged to be in’ uced in more or less propor- 
tion into a circuit. 

Trolley—(Trolley contact bar)—A device used to 
transmit the electric current from the overhead 
wire to the cars, consisting usually of a 

Trolley Wheel—A smal! metal wheel making roll- 
ing contact with the overhead wire. 

liey Fork—Mechanically connecting trolley 
wheel to 

Trolley Pole—Supporting the trolley fork and 
wheel and resting in a socket, which is part of the 

Trolley Base Frame. 

Trolley Wire—Wire from which the trolley wheel 
directly receives current. 

Standard Trolley Switch—(Trolley frog, frog. 
overhead switch)—A device used to fasten or hold 
—— the trolley wires at a point where the 
trolley wire branches, and to guide. ordinarily au- 
tomatically, the trolley wheel along the wire over 
the track taken by the car. 

Trolley Switch—A switch d 
point where two branch lines 
ent angles with the main line. 

Right Hand Trolley Switch—A trolley switch 
designed for use at a point wherea branch trolley 
wire leaves the main line to the right in the going 
direction. 

Left Hand Trolley Switch—A trolley switch de- 

ed for use at a point where a branch trolley 





ned for use at a 
e equal converg- 


re leaves the main line to the left in the going 
direction. 

Three-way Trolley Switch—A trolley switch for 
use at a point where the line branches in three 
directions. ‘ 
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Drawbridge Crossover—A device permitting the 
easy passage of a trolley wheel from one to the 
other of two adjacent wires in a continuous direc- 
tion. 

Trolley Frog—(Trolley crossing, crossing frog, 
crossover)—A device placed at the crossing of two 
trolley wires, by which the trolley wheel running 
on one wire may cross tbe other, the device also 
holding the two trolley wires together. 

Insulated Trolley Frog—(Insulated trolley cross- 
ing)—A device placed at the crossing of two trolley 
wires, by which the two wires are insulated from 
each other, and by which the trolley wheel running 
on one line may cross the other. 

Hanger—<(Line insulator, line suspension, trolley 
insulator)—a device for supporting and insulating 
the trolley wire. 

Straight Line Hanger—The hanger used on a 
straight line and supported from a span wire, the 
strain on same being essentially vertical. 

Single Curve Pull Off—(Single curve hanger)— 
The hanger supported by a literal strain in one di- 
rection and ordinarily on single track curves, ex- 
cept at ends and the inside curve of double track. 

Double Curve Pull Off—(Double curve banger)— 
The hanger supported by a literal strain in opposite 
directions, used ordinarily at. ends of both single 
and double curves and at intermediate points and 
on double track curves. 

Feeder Clip—(Feeder clamp)—Clamp with a de- 
vice by which a feed wire may be connected with 
the trolley wire. 

Feeder—A wire usually insulated, used for trans- 
mitting current from the power station’ to the 
mains or the trolley wire descent. 

Mains—Wire, usually insulated, serving for the 
distribution of current from the feeders to the 
trolley wire through tap wires. 

Tap Wires—Wires toconvey current from feeders 
or mains at the poletoa near point of the trolley 
wire 

Trolley Wire Section—(Trolley section)—A length 
of one trolley wire with or without branches, but 
continues electrically. 

Line Section—A part of the overhead conducting 
system, so insulated from other parts as to permit 
the supply of power to be separately controlled. 

Section Box—A box containing section switches 
and fuses used for control of a trolley section or 
line section. 

This subject which was referred at the first meet- 
ing to Mr. E. E. Higgins has latterly been taken up 
by the Chairman, Mr. Higgins having been for some 
months abroad. 


RATING OF MOTORS. 


This subject is one affording a wide range 
of discussion and opinion. In all the corre- 
spondence and conversation which the un- 
dersigned has had concerning the matter, 
none have been found who did not agree 
that the present loosely-used rating by horse 
power is odjectionable but it has been much 
more difficult to find agreement or any sub- 

‘stitute. All feel the difficulty of putting 
into the mouths of the many who must refer 
to the capacity of motors any unfamiliar ex- 
pression, yet no advance can be made with- 
out meeting that difficulty. At the risk of 
unduly lengthening this report, 1 desire to 
repeat in considerable part the considera- 
tions prepared by me last year. I quote 
from the paper referred to as follows : 

‘Tt must be bornein mind that an electric 
motor, like any other machine, a man, for 
instance, is capable of performing work at 
widely-varying rates and widely-varying 
efficiencies, and with widely-varying factors 
of safety with respect to indefinite continu- 
ance of sucha rate of work. It should be 
further borne in mind that an electric motor 
in particular is known to do its maximum 
rate of work when its efficiency is only 50 
per cent.; that is, if 20 horse-power 
represents the maximum rate of work, 
then 40 electric horse-power will be 
required to perform this work. <A 
series motor such as is commonly used for 
railway work also must vary very widely 
in its speed while varying the quantity of 
work it performs per second. Now, this 
maximum quantity of work, and the efti- 
ciency at which it is performed, and the 
speed of the car connected with it, are all 
matters of importance when we endeavor to 
get a really serviceable idea of what the 
machine can do; that is, of how nearly it 
can meet the conditions required by the 
peculiar service to which we wish to put it, 

** Will it serve the purpose best if we rate 
the machine according to its maximum 
capacity when its efficiency is 50 per cent., 
or according to some lower capacity at high 
efliciency, and at some speed, as nearly as 
possible that at which the motor must be 
ruo during the greater part of its time at 
service? Should we use the maximum 
rating, we have the advantage of knowing 
at once very nearly what is the limit of 
service which the motor can perform ; but, 
on the other band, we fail to be told by such 
rating what the capacity of the machine is 
when doing the average work of our service. 

‘« There is at present no conventional uni- 
formity controlliag either the manufacturer 
or purchaser of electric macbinery in regard 
to these matters, which can be determined 
only by the custom of the trade, as it may 
grow up through years of uncertainty, or 
as it may be directed to more rapid maturity 
by the action of such an association as 
this.” 

The first condition, which, in my opinion, 
should be connected by implication with 
any rating whatever, is this: That the ma- 
chine in question shall be able to perform 
its rated work indefinitely and under any 
condition of atmospheric temperature. 
There is, of course, room for honest differ- 
ences of opinion in regard to this point. 
It is well known that the maximum de- 
mands for power in street railway service 
are not those which last for a considerable 
Jength of time. A certain mavufacturer 
may thus argue to himself: ‘‘ This machine 
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which I am about to advertise is able to do 
20 horse-power of work for halt an hour 
when the atmospheric temperature is 90 de- 
grees. In my opinion this rate and time 
and temperature will not be exceeded in the 
conditions of regular service. Why, then, 
may | not call tnis a 20 horse-power motor? 
It is true, if I were building it for station- 
ary work, in which geuerally the load to be 
carried is much more constant, 1 should 
adopt a different rating.” 

It would be possible to express this con- 
dition thus: Tbat whatever the rate, it shall 
be possible to maintain that rate indefinitely, 
under all conditions of atmospheric temper- 
ature, by stating that the windings of the 
armature shall never show more than a 
given excess of heat over atmospheric tem- 
perature. 

There is again room for honest differences 
of opinion in regard to the efficiency with 
which a motor can do its rated work. Sup- 
pose the manufacturer has produced a ma- 
chine which can do its maximum work for 
an indefinite time without undue rise of 
temperature. There is to-day no custom of 
the trade distinctly understood which would 
prevent him from rating the machine by 
this maximum capacity. And, again, in 
stating that the machine is of 15 bhorse- 
power capacity, even if there be agreement 
concerning efficiency and durability, there 
might be disagreement of much importance 
in regard to the speed at which work can be 
performed by the motor. If it has been so 
constructed that it can do 15 horse-power of 
work only at some armature speed corre- 
sponding to a linear speed of the car, either 
much above or much below the average 
speed of the car, then the information and 
motor may both be of little value for street 
railway service. Indeed, the use of the 
term *‘ horse-power” then has necessarily 
this uncertainty in it: ‘Che total number of 
foot pounds per minute, namely, 33,000, 
may be made up in an indefinite number of 
ways by an indefinite number of combina- 
tions of feet of travel and pounds of pull; 
but for hour service we should have some 
known relation between these two. 

It seems to me that that which the pur 
chaser hasin mind to obtain is such hori- 
zontal effort exerted at such a speed and at 
such an elliciency as will do the work in 
view. Now, the workin view varies very 
widely, and we cannot, therefore, obtain a 
convenient rating which will express this 
relation throughout the range of the total 
capacity of the motor. We may, however, 
select some particular condition, say that 
approaching as nearly as possible to the 
average, and tell, by a method of rating 
which I will propose, what the machine 
can do for such condition 

Let us first consider the speed at which it 
is desirable to know the capacity of the 
motor. I think 10 miles per hour is not far 
from the speed at which cars will be found 
most frequently running. If, then, we 
state concerning a motor that it can develop 
so much horizontal effort at that speed, we 
at once have a pretty close approximation as 
to what load of acar and passengers it can 
handle at that speed, since we know that 
25 pounds per ton is a fair approximation to 
the average traction co-efficient. Suppose, 
then, we ure told that a motor can produce 
a horizontal effort of 500 pounds at 10 miles 
an hour; it is, then, a quick inference that 
acar weighing 20 tons can be carried by 
such a motor at the rate of 10 miles per 
hour on a level. We can then conscien- 
tiously call this motor a ‘‘ 500x10.” 

It may, of course, at once be objected 
that such a method does not distinguish be- 
tween efficiency of motor proper and the 
efficiency of its gearing. Fora great many 
reasons this is not very objectionable. We 
buy the motor with its gearing, and I can 
see no particular reason why the manu- 
facturer should not get the benefit or the 
blame of the good or bad gearing which he 
may use with his efficient or ineffi- 
ecient motor. Furthermore, in the sin- 
gle reduction motors, now so widely 
used for ordinary street railway work, 
the loss by gearing transmission is 
very small, and probably not widely 
variant as between the different manu- 
facturers, and, again, in whatever high 
speed work which it may be feasible to do 
by gearless motors, the question of the 
efficiency or inefficiency of the gear is 
eliminated. 

Again, it may be objected that such a 
method supposes uniform diameter of wheel 
which must be known to the manufacturer, 
in order that he may calculate what his 
motor is doing for a given car speed. 
Should there be no considerable variation 
from the 30-inch wheel now so largely used, 
such a diameter might be taken for granted 
as having entered the calculation, and if a 
different wheel, say, 33-inch, becomes gen- 
eral, then that diameter may be assumed in 
the rating. 

It would, of course, in any such rating, 
be assumed that the machine is working un- 
der a pressure of 450 volts, which is not far 
from that found on most of the lines 
throughout this country. Inthe necessary 
regulation to which these motors are sub- 


jected, a part of this pressure is practically 
applied to some resistance, external or in- 
ternal, with respect to the motor; but I can 
see no convenient way of taking this into 
account in determining upon arating. In- 
deed, the action of a series motor in street 
railway service is very complex, and it is 
much more difficult than sometimes sup- 
posed to determine upon a rating which 
shall give the greatest amount of available 
information. ‘lhe very difficulty, however, 
is warrant for approaching the subject seri- 
ously and industriously. 

In spite of the fact that many objections 
may be urged against any suggested method 
of rating, that which is preferred by your 
committee and by many persons consulted 
in regard to the question is this: That a 
motor shall be known as to its capacity by 
the horizontal] effort which it can apply toa 
car at a speed of 10 miles per hour, the 
standard 33-inch wheels above recommended 
being used on the car, and whatever gearing 
may be preferred by the manufacturer. 1t 
is plain that the horizontal effort that may 
thus be produced from a given motor whose 
armature is running ata given speed, may 
be made to vary by this change of gearing, 
but for the reasons above stated it has been 
thought best to consider the motor and 
its gearing as one piece of mechanism. 
While this recommendation would at first 
involve the use of two terms in the 
name of a motor, namely, horizontal 
effort and speed, the term for speed 
would soon disappear after it has be- 
come generally understood to be 10 
miles per hour. Thus, for the present, 
calling a given motor 600x10; this meaning 
that at a speed of 10 miles per hour the 
motor in question will develop a horizontal 
effort of 600 pounds. Later, however, the 
same machine would be satisfactorily des- 
ignated as a 600 pound motor, the standard 
speed being taken for granted. At the same 
time as street railway men begin to go into 
suburban enterprises, in which higher speeds 
than those now familiar must be attempted, 
it will be easy to revive the expression for 
the speed at which a motor is rated, and we 
may thus expect to see motors described as 
600x20, 600x30, etc. This high speed ex- 
tension of electrical motor work, and es- 
pecially its extension in the same hands as 
those now directing ordinary street traffic, 
makes it especially important that some 
rating should be adopted which will take 
speed into account, as otherwise confusion 
will inevitably result. It goes without say- 
ing that much remains to be told concerning 
a motor after its horizontal effort at a given 
speed shall be expressed, and a part of the 
recommendation of your committee is that 
an implied part of the rating of a motor lies 
in this, that it shall be able to perform its 
rated work continuously without a rise of 
temperature exceeding 75 degrees C. over 
the atmospheric temperature. 

In regard to the efficiency, desirable as it 
is to be informed on that point, it seems too 
difficult to be involved in any rating which 
shall be frequently and properly used. 

Another method of rating motors, which 
is presented as the second choice of your 
committee, is as follows: that two terms 
should be used, one giving the horse-power 
of the motor at which it can work continu- 
ously at a safe temperature, the other its 
maximum horse-power. As has been ex 
plained, it is a feature of all electric motors 
that their maximum rate of work is done at 
a 50 per cent. efficiency. Nothing is more 
essential to be established, therefore, than 
the maximum work the motor will do. 
Following this method, which was suggested 
by Mr. Chas. A. Lieb, a given motor might 
be known as 15x33 or as 20x40, etc., con- 
cerning the first machine named, it being 
understood that it could do 15 horse-power 
of work all day long without undue heating, 
but under stress it could perform work at 
the rate of 35 -horse-power, the efficiency 
being at once kuown to be down to 50 per 
cent. It would also be understood and go 
almost without saying, that the motor would 
be unable to do 35 horse-power of work 
continuously; indeed, it would be expected 
to perform such a rate of work safely for 
only a very short time, say, from two to five 
minutes. 

Uninviting as is the discussion of sucha 
subject in a large assembly like this, your 
committee urges that serious consideration 
be given to this matter, and that one or the 
other of the methods here recommended be 
adopted. 

Inconclusion, while urging that all definite 
action possible shall be taken on the recom- 
mendations now made, we further urge 
most strongly that steps be taken to carry on 
permanently the work of standardizing, es- 
pecially the work of standardizing the nomen- 
clature and dimensions, since in regard to 
these there can never be any cessation of 
demand. To further this object we recom- 
mend that this Association employ a salaried 
official, to be known as the statistical secre- 
tary or clerk; that such employé shall give 
his whole time to the obtainment of data 
bearing on the work of the Association, 
direction to be given him in obtaining and 
collecting such data by the permanent exec- 
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utive officers of the Association at their dis. 
cretion, and especially by the standardizin 

committee, which we further recommend 
shall be made one of the permanent com. 
mitteesof this Association. It is exceedingly 
difficult, as all who hear this will know, for 
men engaged laboriously in their private 
affairs to give to such work as that in yues. 
tion the detailed attention it deserves, If 
however, some competent person were at 
hand who could be asked to obtain the nec. 
essary information, then such men as would 
properly be chosen asofticers of this Associa. 
tion, oras members of important commit tyes 
would certainly be able to digest the infor. 
mation and present it in useful form to the 
Association. 

Another important work which cou}:! be 
assisted by such an Cflicial, and by such a 
permanent committee as that which has !cen 
much before us, namely, the furtherine of 
the actual use of whatever standards ils 
Association may adopt. Little has been 
gained in what we believe all recognize «s a 
useful work, if we stop at a formal ado n 
of names.and dimensions. A constant sod 
well directed presentation of the Associ»: jon 
standards by some proper official wil! do 
much to increase the value of whatever 
action you may take. Some presentution 
should be made, not only to members o! tie 
Association, but also to manufacturers int «r- 
ested in the standards that may be adoy! 
As a preliminary step to the extension of 
this work, we recommend that copies of (\iis 
report and of your action upon it be sent 
broadly to manufacturers, contractors | 
dealers in electrical railway supplies. \\ ¢ 
further suggest that in so far as you nu 
adopt any of the standards herein rec: 
mended, that you should urge manui 
urers and dealers to make their catalogues 
conform with your recommendations in 
details touched upon; and we further urve 
that the Association shall urge its memb«rs 
to keep before them the standards that m 
be thus adopted and that they shall insist 
upon the obtainment of the use of t! 
standards by the manufacturers and dealers 
in so far as possible. 

As stated in the minutes of the first mect- 
ing of this committee, we consider that the 
work has been only begun by the prese: 
tion of this report. To be of value it must 
be continuous. This report will be insuiii- 
cient and faulty in many particulars, yet we 
feel that we have given perhaps as large a 
share of time and attention to this matter «s 
it would have received at the hands of any 
other four or five men that you might hav: 
chosen. The cure for the insufficient report 
is, we feel, perhaps to be had in the appoi: 
ment of some official as above suggested, 
more than by any other means. 

Respectfully submitted, 
O. T. Crossy, 
Chairman. 


ADDENDUM TO REPORT OF COMMITTEE \< 


STANDARDS. 

[Since drafting the above report, and at too | 
an hour to become a part of it, the chairman } 
received the following communication from Mr. | 
I. Bettis, sub-committee on Standard Methods 
Accounting. It is to be regreted that the sa 
matter is covered partially both in the report abo 
submitted and in the subjoined report of Mr. Bett 
but time is wanting to submit to Mr. Bettis 
mail, to a distant point, such condensation 
might otherwise be effected. } 

STANDARDIZING OF ACCOUNTS—ACCOUN 
ING METHODS AND 8TATISTICS, 
Gentlemen: The subject of formulating 
standard system of accounting and forn 
for statistical information is of great import 
ance to the Association, and I appreciate thi 

weight and value of the undertaking 
much a3 any one, and perhaps morethan t! 
majority of the members of this Associatio 
having given the subject considerable study. 

The prodigious strides which the stre: 
railway business has made ip the last fe 
years now causes this subject to come * 
the front. The meeting of this Associatio: 
for the discussion of the knotty problems 
which are continually preplexing our man- 
agers, bas also impressed upon us the nec: 
sity of more reliable statistics for compar 
tive study. 

The ultimate object of all accounting 
to ascertain with accuracy the amount 
net income after all operating expenses and 
fixed charges have been paid. 

With this object in view, and no other, 
the art would be reduced toa very simple 
profit and loss account, debited with all ex- 
penses and credited with the entire income; 
but the owners and managers of our strect 
railway properties for many reasons desire 
some further information than this. 

It is not sufficient for them to know that 
their road has a certain income, or that the 
expense has reached a certain amount. _ 

They desire to know many things in 
addition to these: What was the source of 
income; how many miles of track they 
have; how many cars; how many trips 
those cars make; how many passengers 
they carry. What other sources of income 
were there; what was the expense of operat- 
ing the road; what portion was simply for 
the transportation of the passengers; how 
much was paid for motive power; for re- 
pair of cars; of apparatus; of track; 
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building, ete., éte.; has anything been ex- 
ended in construction, improvements or 
betterments? 
Having all this information well in hand, 
vners and managers can determine 
more readily wherein the expenses have 
heen too large, and have thereafter a basis 
vhich to calculate their future opera- 


tl 
the 


ti 

Moreover, what is of incalculable benefit, 
tl an compare the cost of operating ex- 
p s of other lines throughout the 


try. 
teretofore the great difference of opinion 

ol part of street railway officials, as to 
tl ecessity or value of any reports, or 
statistical information, has rendered it almost 
it sible to get any reliable information, 
iI ove all to make any comparisons, one 
r vith another. 

rder to get any beneficial results by 
( rison, it is necessary that we have 
st ices complied from some standard 

cannot compare wheat with potatoes, 
D r can we compare the cost of opera- 
ti ff one road with the operation of 
a r, unless like expense accounts are 
il ied in each case, and the data complied 
u the same rules. 

he case of the steam roads of the 
I 1 States, the Interstate Commerce 
( ission has caused to be compiled a 
( fication of Expenditures, and certain 
I for their guidance to making the an- 
I ports to the government. 

t of the railroad commissions of the 
s States have adopted this classification, 
al early all the railroad companies use 
t] me in their accounts. 

quite probable that in the near future 
tl erstate Commission may extend its 
jt ction over the street railway com- 
p ;, and in that case would compel them 
te pta uniform system of accounting as 


h a system of accounting, to be ac- 
( by all the railroad companies in this 
A jation, can only be adopted after due 
( ration, and co-operative endeavors of 
0 counting officers. 

; committee will not attempt to pre- 
8 a set of rules and reports, but only to 
8 st certain distinctive lines which we 
b e should be followed in tbe future, 
v leciding upon a basis for accounting 


ICS 
DIVISION OF EXPENSES. 


ill agreed that it is essential for the 
ses which add to the present or future 
of property to be separated frcm 
t which do not, and that the three great 
ns should be 
ransportation Expenses, 
Maintenance Expenses. 
onstruction Expenses. 
established, the various sub-divisions 
i e few or carried to infinity, but the 
fin:| results are necessarily the same. 
differences between these divisions 
ul follows: 
lransportation expense is simply the 
t se of transporting the passengers, and 
i les nothing whatever expended upon 
the property. Under this heading we should 
f vages of conductors, drivers, gripmen, 
n men (engineers and firemen on dummy 
li fuel, provender, lubricants, wrecking, 
i te 
Vaintenance expense is the expense of 
K x the properties in their original con- 
d and consists of the amounts expended 
u epairs of track, buildings, cars, power 
I engines, etc., etc. 
Construction expense is such as adds to 
t ilue of the original plant, such as ad- 
d il buildings and machinery, new 
t laid, less the value of old ones taken 
ic., tC. 
rovements and betterments should also 
I luded under the head of construction; 
t s, for such portion as the property is 
it ved over the first cost. 
question deserving your consideration 
t of taxes, and whether it should be in- 
lin the operating expenses or not. I 
! noticed that the majority of the roads 
d w include it, while a few deduct it 
fi the net income after operating ex- 
penses. 
comparative statements this is an im- 
portant item, and it would be well to decide 
this question. Our road deducts taxes after 
the operating expenses as one of the fixed 
chirges, which I think is correct. 


MATERIAL, 


other point we would suggest is to 
recommend the accounting for material as 
Clo-ely as possible. Itis the practice upon 
many roads to keep no account of material 
purchased and kept in stock for future use, 
but to charge all material purchased to ex- 
peuse, whether used at once or not. 
it must be perfectly clear to this conven- 
tion that when material is purchased, there 
is no decrease in the assets of the company, 
and consequently no expense. There has 
tecn simply an exchange of cash for mate- 
rial. The expense does not occur until the 
material is used. 
When we can impress upon our account- 
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ing officers the necessity of accounting for 
material as closely as for the paltry nickel, 
we shall have advanced one important step 
in the right direction; and until this is ac- 
complished our montbly returns will not 
show us what they are intended to show, 
¢. e., the business done and the expenses in- 
curred during the month. 

It is absurd to charge to the expenses of 
one month all the bills paid in that month, 
or the bills contracted in that month, when 
the material covered by the same may have 
been used long ago, or may be in stock and 
for future use. 

Material used represents from 30 to 40 per 
cent. of the expenses of operation, and yet, 
on the majority of our roads, it receives no 
attention whatever. 

I would like to say something concerning 
the care of material, the method of handling 
supplies, method of keeping stock accounts, 
of the care of tools and old material, but 
fear to take too much of your valuable time 
upon subjects of minor importance. 


UNIT FOR COMPARISON. 


It has been suggested that we adopt, as a 
unit for comparison, the car mile, especially 
in regard to motive power, and consider the 
single truck, with double motor car, as the 
standard; double truck cars to be equal to 
two trains of two cars each. 

Itis diflicult to say what should be the 
unit; whether it should be the car mile, the 
passenger or neither. 

When we consider the vastly different con- 
ditions to be contended with on the various 
roads, in the shape of grades, distances from 
power house, amount of traffic, etc., we can 
hardly settle upon any factor for a unit. 

It may be decided that the best results for 
comparison will be found by comparing the 
percentage which operation bears to gross 
income. 

FUTURE WORK. 

I would advise for the continuance of this 
work, that a committee, selected from the ac- 
counting officers of roads in this Association, 
be appointed to prepare a standard classifi- 
cation of expenditures, with blanks for sta- 
tistical reports, to be referred to the next 
annual convention; the same to be previous- 
ly circulated among the memvers of the 
Association, in order to obtain the fullest pos- 
sible criticism and examination at the Con- 
vention. Very respectfully yours, 

H. L. Bertis, 
Sub-Committee. 


Mr. Holmes, of New York: I desire to 
thank Mr. Crosby for the persistent manner 
in which he has been hammering this mat- 
ter of standardizing motors into us. This 
matter of rating motors is, in my opinion, a 
very important one. The manufacturers of 
dynamos for electric light stations bave 
been accustomed to rate them according to 
the number of lamps they will burn in can- 
dle power. One company will say, here is 
a machine that will develop 400 incandes- 
cent candle-power lights; another company 
says, here is a machine which will also de- 
velop 400 incandescent lights; but the dif- 
ference between the two machines is the dif- 
ference between six and five. Now, gentle- 
men, if we can standardize our motors as 
dynamos ought to have been, we shal! not 
be subjected to confusion by over-heating 
generators by subjecting them to greater 
duty than they are supposed to perform. I, 
therefore, offer the following resolution: 

Resolved, That it is the sense of this Con- 
vention that the standard rating of railway 
motors shall be the horizontal pull which the 
motor can exert when runnivg the car at 10 
miles per hour with 33 inch wheels, and 
that when so running the temperature of the 
motor shall not be raised more than 65 de- 
grees, centigrade, above surrounding atmos- 
phere after a 10-hour run. 

The resolution was adopted. 

The recommendation iv the report of the 
employment of a statistical clerk was re- 
ferred to the executive committee. 

On motion, the executive committee was 
empowered to appoint another committee 
on standards. 

The Committee on Nominations then re- 
ported the following names of gentlemen 
nominated for the officers of the Association 
for the ensuing year: President, D. F. Long- 
street, Denver. Colo.; first vice-president, 
A. Everett. Cleveland, O.; second vice- 
president, Joel Hurt, Atlanta, Ga.; third 
vice-president, W. Worth Bean, St. Joseph, 
Mich.; secretary and treasurer, W. J. Rich- 
ardson, Brooklyn, N. Y. Executive Com- 
mittee: John G. Holmes, Pittsburgh, Pa.; 
J. D. Crimmins, New York city; T. J. 
Minary, Louisville, Ky.; J. R. Chapman, 
Grand Rapids, Mich.; B. E. Charlton, 
Hamilton, Ont. 

The secretary reported that the executive 
committee had considered the matter of the 
formation of a Supply Dealers’ Association 
in connection with the American Street Rail- 
way Association, and that in the judgment 
of the committee they could see no necessity 
for the formation of such an association at 
this time. 

A communication was presented from the 
Massachusetts Street Railway Association 
relative to the subject of the provision of 


proper interacting signals at crossings of 
steam and electric railroads was read. It 
urged that the American Association send a 
circular to every street railway company in 
America and to the boards of railroad com- 
missioners of the different States, recom- 
mending the passage by each State lecisla- 
ture of regulations upon this most important 
subject, to secure the greatest possible 
safety to passengers in electric cars at steam 
railroad crossings. On motion, the matter 
was referred to the executive committee. 

The Convention then took a recess until 
Friday morning. 


Friday Morning Session. 


On motion of Mr. McLean, the paper on 
‘* Experiments on the Expansion of Contin- 
uous Rails ” was read by its title only. 

On motion of Mr. Watson, the paper on 
‘‘TIsa Standard Rail Head Possible?” was 
— by its title only. The paper is as fol- 
OWS: 


IS A STANDARD RAIL HEAD POSSIBLE ? 


Gentlemen: Perhaps an apology should 
be made for not submitting the contents of 
this paper to your committee on ‘‘ Stand- 
ards for Electric Street Railways.” That 
this was not done is due to two causes. 
First, my attention was not called to the fact 
that such a committee was at work until 
within the past six weeks. Second, the last 
of the statistics to which I shall refer 
reached me less than a week ago, when I 
judged that the committee’s work was prob- 
ably completed and its report made up. 

For several years I have been deeply in- 
terested in the development of the modern 
American street railway track. I have seen 
rail weighing from 30 to 98 pounds per yard, 
and varying in height from three inches to 
nine inches, used for the same kind of trac- 
tion, without, so far as I could see, any 
effort being made to standardize either 
weight or shape. On the same road I have 
seen eight different sections of girder rail in 
use, besides a stringer rail and four differ- 
ent sectionsof guardrail. Surely, 1 thought, 
if such statistics as are obtainable were pre- 
sented to the American Street Railway As- 
sociation the matter could be taken up and 
a standard rail, at least for electric traction, 
adopted. With such statistics it might be 
possible to submit to the Association a 
sketch of such a rail ; and so, believing that 
‘In a multitude of councillors there is wis- 
dom,” I began oy taking the car builders 
and truck and wheel manufacturers into my 
confidence. Twenty-two of them answered 
my letters. Eleven of them said, ‘‘ Make 
your standard rail to carry the wheels we 
make the most of, two and one-quarter 
inches tread and three-quarters inch flange.” 
Six substituted two inches for two and one- 
quarter inches, and said, ‘‘ The majority of 
our wheels are made two inches tread and 
three-quarters inch flange.” One truck man- 
ufacturer wrote last May: ‘‘The street rail- 
ways generally in the large cities are using 
a wheel having a two inch tread and 
a flange not exceeding three-quarters of 
an inch. This width in tread I regard 
as altogether too narrow for electric pur- 
poses; and consider that it is used by the 
railway companies in deference to the fact 
that their horse car rails are not adapted 
usually to a wider tread. If you will permit 
asuggestion, the tendency of electric railroad- 
ing, as youare doubtless aware, isto higher 
speeds than heretofore; and, also, there is 
a decided tendency to connect towns miles 
apart by the electric railways. This means, 
I think, that in the near future long dis- 
tances will be traveled, largely in the coun- 
try and very high speeds will be attained. 
Consequently, the tendency will be to use 
broader treads and deeper flanges. I should 
recommend that your standard rails should 
be adapted to a wheel having a minimum 
tread of from 214 inches to 2 inches for city 
use, and an allowance should be made by 
which at least a seven-eighths inch flange 
might be used on the rails. We should 
prefer to put out a wheel having a tread full 
214 inches in width, and we put out 2 inches 
only because the 214 inches are not suitable 
in all cases for the old rails which are some- 
times used.” After receipt of these letters I 
extended my inquiries and wrote to every 
street railway company in the United States 
and Canadas, whose addressI could learn, 
asking for particulars as to the kind of road 
operated, width of tread and depth of flange 
used, kind of paving in use or in contem- 
plation, legislative or corporation enactment 
governing type of rail to be used, and sug- 
gestions as to what would constitute a rail 
that could be used by the majority of the 
street railroads. When the answers to these 
letters began to come in botb conditions 
and theories confronted me. Wheel treads 
vary from 114 inches to 5 inches. Flanges 
from seven-sixteentbs to 144 inches. Rail 
from 16 pound Tto 98 pound girder. One 
council unanimously requested the road to 
take up all girder railand lay T railinstead. 
Another specified both form of rail and 
weight (groove girder, 77 pounds), while 
others specify a rail of a particular manu- 
facturer, a rail with a stated width of wagon 
tram, etc. 
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Suggestions as to standard vary as much 
as conditions. On one point only all seem 
to agree and Ohio voices the general senti- 
ment, ‘‘ Tram rails no account for anything 
or anywhere.” 

One road writes, ‘‘There should no rail 
buta T rail be used where the city authorities 
will allow it.” Another, ‘‘ Plain T every 
time, under all circumstances of paving or 
traffic.” Another, ‘‘ There seems to be a 
popular prejudice against T rail for street 
work which is exercised wholly without 
reason; and, so far as theT rail for the very 
best service goes, there is no chance for 
argument.” 

Against these are suggestions for side 
bearing rail, with various widths of wagon 
flange and for center bearing and groove 
girder rails ; 88 companies, operating 1,083 
miles of track, suggest T rail; 60 com- 
panies, operating 1,101 miles of track, sug- 
gest girder rail; 45 companies, operating 
1,243 miles of track, suggest a section of 
girder rail deep enough to be spiked di- 
rect to tie in paved streets. 

One correspondent sums up the subject of 
a standard rail as follows: ‘‘To my mind 
this would be utterly impossible. There are 
too many people who think they know more 
of such matters than any one else.” 

There was the last straw. I gave up the 
**search after the unattainable,” but would 
call your attention to a most excellent article 
on ** Rail Sections and Special Construction,” 
by Geo. W. Mansfield, read before the Massa- 
chusetts Street Railway Association, and 
published in the October number of The 
Street Railway Journal. It is by all means 
the best paper I have read on the subject, 
and except that I would make my lightest 
section of rail seven inches high, instead of 
six inches, I cordially endorse al] he says as 
far as it relates to a solid rail. But ifa 
standard rail is unattainable, it is not im- 
possible to adopt such standards of measure- 
ments for the head of the rail as will make 
the six sections suggested by Mr. Mansfield 
possible. 

There are at present, besides the various 
sections of the rail, over £0 sectionsof girder 
rail now on the market, with 15 different 
widths of head between 144 inches and 214 
inches, These rails have 10 variatiors in 
flange room or dip, from 7% inch to 1,', inch. 
Should each of these widths of head and 
depth of flange room be required in each of 
the four sections of girder rail, Mr. Mans- 
field suggests we would have 600, and with 
two widths of wagon flange, 900 girder rail 
sections to select from. 

The adoption of one width for rail head 
and one depth for flange room would, in my 
judgment, be the nearest approach that can 
be made to a standard rail. With these 
measurements, specifications should be given 
as to the distance of gauge line from center 
of web of rail and radius of curve at gauge 
line. With these points decided, it would 
be comparatively easy for the railway com- 
panies to settle the question of a standard 
wheel tread and flange. Rails bought from 
one manufacturer would connect at gauge 
lines with those of anotber’s. The side 
bearing, groove and T rails suggested in Mr. 
Mansfield’s paper, could be carried in stock 
by the various manufacturers, and many of 
the expensive delays incident to new con- 
struction during the past few years, could 
be thereby avoided. , 

The necessity for a standard recognized, 
is it possible to devise one that can be ac- 
cepted as such? In response to inquiries 
already referred to, I received replies from 
306 roads, operating cars on 4,347.8 miles 
of track. 

Twenty of these roads operate with steam 
motors over 155 miles of track; 29 with 
cable motors, over 328 miles; 99 with horses, 
over 1,117 miles; 198 with electricity, over 
2,748 miles; 59 have 625 miles of springer 
rail track; 197 bave 1,532 miles of T rail 
track; 146 have 2,190 miles of girder track. 

I think you will agree with me that this 
mileage will justify us in assuming that the 
above reports may be reasonably taken to 
represent the condition of the street railway 
situation of the country to-day. 

Two hundred and sixty-fourroads reported 
width of wheel tread on 3,937 miles sf track. 
These varied from 1% inch to 5 inches, in 
14 different widths, 2 inches, 214 inches and 
21¢ inches being used in the majority of cases; 
170 roads, operating 2,942 miles, use 214 
inches wheel tread or less; 56 roads, operat- 
ing 568 miles, use 24¢ inches tread. 

If these could be combined, and a 214 
inch tread wheel substituted, we would have 
226 roads, operating 3,510 miles, using one 
tread wheel, or about 84 per cent. of the 
reported trackage; 279 roads, operating 4,118 
miles, reported 12 different depths of wheel 
flanges, varying from seven-sixteenths of an 
inch to 1% inch, five eighth and three quarter 
inches being most largely used; 223 roads use 
three-quarter inch flange or less on 38,581 
miles of road; 26 roads use a seven-eighth 
inch flange on 298 miles of road. 

If these could be combined, and a three- 
quarter inch wheel flange adopted, we would 
have 249 roads using this wheel flange on 
3,879 miles of track, or 94 per cent. of the 
reported trackage. 

The adoption of such a wheel flange will 
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be perfectly safe wherever the radius of 
curve at gauge line of rail is not over one- 
quarter inch. 

Leaving the general results, let us look 
for a moment at the statistics of the 198 elec- 
tric roads, with their sometimes dangerously 
high speeds, and their 2,748 miles of track: 
181 of them reported 31 different wheels, 
varying from 1%4 inch tread and five-eighth 
inch flange to 34g inch tread and 114 inch 
flange on 2,640 miles of track; 109 of these 
roads use a wheel tread 2!4 inches, or nar- 
rower, on 1,870 miles of track; 51 companies 
use 244 inch tread on 512 miles of track. If 
it were possible, as I believe it is, to combine 
these, we would have 160 companies using 
214 inch tread on 2,382 miles, or 90 per cent. 
of the electric mileage reported. 

One hundred and forty-six of the electric 
roads use three-quarter inch wheel flange and 
under on 2,244 miles of road, and 24 roads 
use seven-eighth inch flange on 256 miles of 
track. 

By combining these roads, increasing the 
depth of wheel flanges below three-quarter 
inch to that point, and cutting down the 
seven-eighth inch flange to three-quarter inch, 
we would have 2,500 miles of track using 
our standard, or 95 per cent. of reported 
electric track. 

We find, then, that the wheel tread that 
most nearly approaches the necessities of the 
street railway world of to-day is a 244 inch 
tread, and the wheel flange one three-quarter 
inch deep. Recognize this fact and the ap- 
parent need is for a rail designed to carry 
such a wheel. Such arail should have, in my 
opinion, a head flat, or nearly so, 2,5; inches 
wide, with a curve not over one-quarter inch 
on the gauge line corner, with a dip of one 
inch to the wagon flange in side bearing 
rails, and 14 inch to bottom of groove in 
groove rails. The width of head and the 
gauge line curve can be madealike in both T 
and girder rails. Distance from center line of 
web to gauge line in girderrail five-sixteenths 
inch. My reason for making the groove 
deeper than dip in side bearing rail, is that 
in the latter both head and flange are subject 
to wear, while in the groove rail the wear is 
confined to the head of the rail until the 
wheel flange strikes the bottom of the groove. 

Such a standard rail head I believe to be 
perfectly feasible. Its adoption by this As- 
sociation would materially simplify both the 
track and wheel questions. It would give 
to manufacturers a clear idea of what street 
railway requirements are likely to be, and 
enable them to have such rails as may be 
desired ready for next spring's business ; 
and it would be of incalculable benefit in 
connection with such suggestions as those 
of Mr. Mansfield, already referred to, in en- 
abling the many pew companies to avoid the 
mistakes of inexperience and to work with 
us toward a higher standard of excellence in 
street railway work. 

Respectfully submitted, 


JoHN F. Ostrom. 


Mr. Cronyn, of London, Can., offered the 
following: 

Resolved, That the American Street Rail- 
way Association sends greeting to the tram- 
way managers and officers of European and 
foreign countries, and most cordially in- 
vites them to attend the twelfth annual meet- 
ing of this Association, to be held in Mil- 
waukee, Wis., U. 8S. A., in 1893, during the 
World’s Columbian Exposition. 

Resolved, That the secretary take such 
measures as in his judgment may seem nec- 
essary to carry out the above. 

The resolution was adopted. 

Mr. McLean moved that the Secretary be 
authorized to express to the Short Electric 
Railway Company the appreciation of tbe 
Association of the courtesies shown by that 
company to the delegates in attendance at 
the meeting. 

A vote of thanks was passed to the different 
traffic associations for their courtesy in grant- 
ing reduced rates to the gentlemen in attend- 
ance at the meeting. 

Messrs. Watson, of Buffalo, and Martin, 
of Cincinnati, were appointed a committee 
to escort the newly elected president to the 
chair. Mr. Longstreet fittingly acknowl- 
edged the compliment paid him in his 
election and expressed the hope that he would 
meet all in attendance at this meeting at 
the Convention to be held in Milwaukee next 

ear, 

° The Association then adjourned to meet 
in Milwaukee, Wis., the third Wednesday 
in October, 1893. 


List of Delegates in Attendance. 


Akron, O., John Metlin, Mr. Sharp. Allegheny 
City, Pa.. Dan’! McDonald. Allentown, Pa., Geo. 
W. Mansfield, A. H. Hayward. Ann Arbor, Mich., 
Hudson T. Morton. Atlanta, Ga., T. K. Glenn, 
Atlantic City, N. J.. M. R. McAdar. Aurora, Ill., 
D. A. Belden. Baltimore, Md., A. N. Connett, 
Wm. A. House, Jr. Berea, O., A. H. Pomeroy, C. 
W. D. Miller. Birmingham, Ala., J. B. McClary. 
Birmingham, Conn., H. Holton Wood. Bloom- 
ington, lll., W. H. Patterson. Bloomington, N. Y., 
W. E. Patte Boston, Mass., J. Edwin ‘Val- 
lace, L. J. Hurt, C. S. Sargeant, F. S. Pearson, 
Louis B. Wheildon, W. G. Benedict. Bridgeport, 
Conn., Thos. B. Lashar,C. A. Hotchkiss. Brockton, 
Mass., H. B. Rogers. Brooklyn, N. Y., Joel Hurt. 
L. H. McIntyre, S. W. Childs, W. J. Richardson. 
Wm. W. Morrison, M. G. Starrett, John A. Partridge, 
Buffalo, N. Y., H. M. Watson, H. H. Littell, C. J. 


Field. Camden, N. J., G. G. Browning, J. J. Bur- 
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leigh, Wm. 8. Scull. Carbondale, Pa., Jno. W. 
Aitken. Chambersburg, Pa., A. E. Hay. Chicago, 
Ill., W. C. Fuchs, R. S. Garth, G. K. Wheeler, F. B. 
Jones, G.L. Reimaren, A. W. Wright. Cincinnati, 
O., George Bullock, John Kilgour, B. L. Baldwin, 
Henry Martin, W. F. Hays. H. H. Littell. Cleve- 
land, O., A. Everett, C. W. Wason, L. E. Beilstein, 
Edwin Duty, R. M. Fuller, W. G. Ellis, Samuel 
Harris, H. Starke, Geo. A. Stanley, Geo. G. Mulhern, 
E. G. Lang, J. B. Hanna, Chas. Hathaway, Frank 
DeH. Robinson, H. J. Davies, A. L. Johnson, John 
Koch, Tom. L. Johnson, A. H. Duty, John J. Stan- 
ley, A. H. Bates, C. E. Abbott, W. J. Mead. Colum- 
bus, O., W. F. — E. K. Stewart. Connellsville, 
Pa., A. C. Kendall. Covington, Conn., Thos. M. 
Jenkins. Cuyahoga Falls, O., C. F. Parmelee, 
Davenport, Iowa, C. H. Frederick. Dayton, O., H. 
P. Clegg, D. B. Corwin, E. Birm, Nelson Routzohm. 
Wm. Jones. Denver, Colo., C. K. Durbin, E. W, 
Olds. Des Moines, Iowa, G. B. Hopper, J.S. Polk. 
Detroit, Mich., Chas. M. Swift, John Grant. John H. 
Fry, J. D. Hawks, E. S. Heineman, N. W. Goodwin. 
Geo. H. Russell,G. S. Hazard. Duluth, Minn.. Fred. 
Wardwell. Fall River, Mass.. Robert 8. Goff. Fitch- 
burg, Mass., N. A. Willis. Freemont, O., E. J. Car- 
ter. Gloucester, Mass., W. B. Ferguson. Glovers- 
ville, N. Y., T. C. Frenyear. Great Falls, Mont., W. 
D. Drekurson. Hamilton, Ont. (Canada), Wm. W. 
Dean, Ed. Martin, B. B. Charlton, T. B. Griffith. J. B. 
Griffith. Hartford, Conn., E.S. Goodrich. Hazie- 
ton, Pa., E. Lias. Hoboken, N. J., W. E. Whittemore. 
Indianapolis, Ind.. W. 8. Jewell. A. O. Anderson, 
S. F. Hazlerigg. Jamestown, N. Y., Geo. E. Malt- 
by, A. N. Broadhead. Jersey City, N. J., H. S. 
Hayward, Wm. F. Jackson. Johnson City, Tenn., 
E. H. Stevens. Johnstown, Pa., O. C. Evans. Jol- 
iet, Ill., John Hulsizer. Lawrence, Mass., W. S. 
Jewett, H. E. Morton, A. E. Butler. Lexington, 
Ky., R. H. Smith. Little Rock, Ark., Wm. Esty. 
Louisville, Ky., T. J. Minary. Lowell, Mass., E. M. 
Frick, H. F. Breman. Lynn. Mass., Maurice Hoopes. 
Mansfield, O., Reed Carpenter, S. E. Huenerfarth. 
McKeesport, Pa.. J. C. Smith. Milwaukee, Wis., 
H. C. Payne, A. W. Lynn, G. J. Melms. Montreal, 
Canada, H. A. Everett. Natick, Mass., Geo. F. 
Keep. Newark, N. J., Wm, Sheerer, Thos. C. Barr, 


E. S. Ward, F. Bourne, Andrew Radel. Newbury- 
port, Maas., Chas. Odell, T. H. Johnson. New York 


City, Thos. H. McLean, H. P. Barr, Jno. W. McNa- 
mara. Norwich, Conn., C. P. Cogswell, E. P. Shaw, 
Jr. Omaha, Neb., A. K. Stone. Orange, N. J., 
F. M. Eppley. Oshkosh, Wis., G. L. Madison. Ot- 
tawa, Canada, D. C. Dewar, J. E. Hutcheson, W. Y. 
Soper, J. W. McRae. Paterson, N. J., W. C. Laugh- 
lin. J. J. Gjegan, Wm. Ring, F. J. Lawless. Paw- 
tucket, R. I, Charles F. Luther. Peoria, IIl., 
John Finley, M. Cummins. J. H. Hall, John D. 
Hall. Philadelphia, Pa., F. P. Howe. W. H. Jenney, 
B. W. Griss, John F. Ostrom. H. M. Littell, Wm. 
Wharton, Jr. Pittsburgh, Pa., Davis McDonald, 
W. M. Ramsey, Miller Elliott, D. F Henry, JohnG. 
Holmes, W. D. Romnel, J. E. Rugg, Wm. L. 'Eck- 
ins, F. F. Fraggardh. Port Huron, Mich., A.\Dixon, 
W. L. Jenks, H. A. Dixon. Providence, R. I., M. H. 
Bromsdon, A. T. Potter. Richmond, Ind., Geo. C. 
McCullough. Richmond, Va.. W. . Shaffer. 
Roanoke, Va., W. F. Carr. Rochester, N. Y., C. A. 
Derr, Chas. A. Williams. Salt Lake City, Utah, 
W. 8S. Patterson. Savannah, Ga., Henry Parsons. 
E. J. Thomas. Sioux City, Iowa, B. J. Jones, 
Springfield, Mo., Frank B. Smith. Steubenville, 
O., J. F. Flood. St. Cloud, Minn., Chas. F. Stearns, 
St. Louis, Mo., Aug. H. Hagemeir. J.W . Baumhoff, 
Geo. Mahoney. E. H. Oswald, C. K. Minary. C. H. 
Pearson, Robt. McCullock. Taunton, Mass., Geo. C. 
Moore. Topeka. Kans., C. C. Baker. Toledo. O., F. 
B. Perkons, E. H. Oswald, F. H. Lincoln. Toronto, 
Ont..8.R. Break, Wm. McKenzie, J. C. Grace, W. E. 
Davis. Trenton. N. J., J. H. Blockman, R. §. 
Woodruff, L. H. Parker, P. E. Hurley. Troy, 
N. Y., C. H. Smith. Utica, N. Y., William 
M. Sturger. S. H. * Wheelhouse. Wakefield, 
Mass.. RS. Brown. Washington, D. C.. W. 
J. Sliphenson, C. O. Mailloux. Waterbury, 
Conn., J. R. Smith, E. A. Bradley, A. H. Young. 
West Bay City, Mich., T. Rustling. West Haven, 
Conn., I. A. Kelsey, A. E. Pond. West Superior, 
Wis., S. T. "Howell. Wilkesbarre, Pa., J. Fagan, 
John Matram, W.G. Eno. Wilmington, N.C., C. 
A. Loeb, J. G. White. Wilmington, Del.. H. H. 
Archer, W. L. G. Thomas, F. D. Sweeter. Windsor, 
Ont., R. R. Canfield, A.S. Hatch. Worcester. Mass.. 
Samuel Winslow. Wyandotte. Mich., S. Henrie. 
York, Pa., W. H. Laimus, Frank Geise, D. A. Rupp. 
Youngstown, O., W. J. Hillier, F. W. Brown. 





The Banquet. 

Thursday evening about 400 of the visit- 
ing gentlemen and a number of ladies sat 
down to an exquisite banquet at the Hollen- 
den. 

First Vice-President McLean acted as 
toastmaster, and when cigars were reached 
the guests rose at his request and sang the 
national hymn. After this very appropriate 
opening of the post-prandial exercises. Mr. 
Andrew Squire responded to the toast, 
‘Some Phases of the Legal Liabilities of 
Street Railroad Companies.” 

‘« The City of Cleveland” was responded 
to by Gen. Ed. 8. Meyer, who was fol- 
lowed by Mr. L. A. Russell, who spoke 
upon ‘‘ The Ideal Street Railway ; a Proph- 
ecy. 

Mr. James H. Hoyt made a witty and 
brilliant speech on ‘‘ The Carrier from the 
Standpoint of the Carried.” Mr. Richard 
Bacon described the ‘‘Benefits of Street 
Railroads to Cities and Citizens.” 

Mr. D. F. Longstreet,of Denver, the newly 
elected president of the Association, was 
called upon for the first informal toast and 
responded briefly. 

Major W. W. Armstrong was called upon 
to respond to ‘‘ The Press,” and did so in a 
felicitous style. 

Hon. Tom. L. Johnson was received with 
enthusastic applause. He responded grace- 


fully. 

vir. William Richardson, of Brooklyn, 
gave an interesting description of the pro- 
gress of Cleveland as observed by him in 
visits made in 1834, 1840, 1884 and 1892. 
He then earnestly returned thanks for the 
hospitality which had been extended ull the 
visitors, and in behalf of the ladies he 
thanked Mrs. Short for her splendid entertain- 
ment. The visitors feel under many obli- 
gations to Mr. H. J. Davies, of the arrange- 
ment committee, who was untiring in his 
exertions and succeeded in pleasing all. 
The banquet closed by the assemblage unit- 
ing in singing ‘‘ Auld Lang Syne.” 


Notes of the Convention. 

Messrs. Newton and Baird represented 
the Eddy Electric Manufacturing Company, 
of Windsor, Conn. 

The Solar Carbon Manufacturing Com- 
pany, of Pittsburgh, was represented by 
Mr. McLaughlio and Mr. Webb. 

Mr. H. Ward Leonard, of New York, who 
has recently secured some handsome electric 
railway contracts, was in attendance. 

The Brownell accelerator car, made in St. 
Louis, was much admired for its handsome 
construction and economical use of space. 


Messrs. Ackerman and Hathaway were in 
attendance to forward the interests of the 
American Electrical Works, of Providence. 

Mr. A. M. Young, of the New England 
Engineering Company, was present, hob- 
nobbing with other street railway magnates. 

Mr. C. H. McLaughlin, of J. H. Bunnell 
& Company, New_York, represented elec- 
tric railway companies in which he is a 
director. 

The Eureka Tempered Copper Company, 
of North East, Pa., made their usual hand- 
some display of copper products for elec- 
trical] uses. 

Mr. H. L. Shippey, manager of the New 
York office of the John A. Roebling’s Sons’ 
Company was present and made himself felt 
in his usual quiet way. 

Mr. R. B. Corey, general manager of the 
Electric Construction & Supply Company, 
of New York, was present in the interests 
of the ‘‘ Ward ” arc lamp. 

The J. G. Brill Company, of Philadel- 
phia, had on exhibition numerous cars 
equipped with the various electric systems 
and also showed, in Army and Navy Hall, 
their solid frame maximum traction truck. 

The Lanrokin Car Works, of Chester, Pa., 
had on exhibition on a temporary track 
outside of the Hollenden Hotel a handsome 
example of what they can do in electric car 
building. Mr. George E. Pratt represented 
the company. 

The H. W. Johns Manufacturing Com- 
pany, of New York, exhibited an extensive 
line of street railway insulators and line de- 
vices. Mr. W. F Crane, manager of 
the electrical department of the company, 
was in charge. Z 

Every one attending the Convention was 
presented with a little book of special tickets 
good on any Cleveland street railway on 
October 19, 20 and 21. The attention was 
much appreciated by all who were fortu- 
nate enough to secure a book of tickets. 

Captain W. L. Candee and Mr. Henry D. 
Stanley were there to talk Okonite wire. 
Mr. Stanley’s connection of many years 
standing with the Bridgeport Brass Com- 
pany is well known to the electrical field. 
The transfer of his services to the Okonite 
Company will strengthen the forces of the 
last named firm to a considerable extent. 

The Detroit Electrical Works occupied a 
large room on the parlor floor which was 
beautifully decorated with flowers and in 
which their friends were entertained with 
music and other refreshments in the evening. 
The company was represented by Messrs. 
Joseph E. Lockwood, secretary; Gilbert 
Wilkes, chief engineer; S. Ashton Hand, 
superintendent, and L. E. Meyers, special 
agent. 

One of the bits of news picked up on the 
Convention floor is that Mr. E. E. Higgins 
has resigned his position as general manager 
of the Short Electric Railway Company, of 
Cleveland. Mr. Higgins’ resignation took 
effect on Oct. 1. Mr. William Hazelton, 
3d, continues as assistant general manager 
of the Short Company, Mr. Higgins’ suc- 
cessor not having been appointed. Mr. 
Higgins arrived in New York from Europe 
on the Saturday previous to the Convention 
and it is understood that he will enter the 
profession of electrical engineering on his 
own account, 

The Short Electric Railway Company 
naturally carried off the palm, as the Con- 
vention was held on the ‘‘home grounds.” 
Their parlors in the Hollenden were beauti- 
fully decorated with floral devices, and the 
hospitality of the company was of the 
most open-handed character. Their exhibit 
occupied the most prominent place in Army 
and Navy Hall, and was visited by many 
hundreds every day. The company had 
several handsome special and private cars in 
operation on the Cleveland street railways, 
and carried its guests out to its own fac- 
tories and those of the Brush Company, 
which were thrown open for inspection. 
The printed matter and souvenirs distributed 
by the company were of the most interest- 
ing and artistic nature. The wives and 
sisters of the representatives of the Short 
Company did everything in their power to 
interest and entertain the ladies visiting the 
Convention. 

The Westinghouse Electric and Manufac- 
— Company, of Pittsburgh, was repre- 
sented in a very forcible and able way. The 
headquarters of the company were in the 
reading room off the main corridor of the 
Hollenden Hotel. The company was re- 
presented by the following gentlemen: 
Lemuel Bannister, viosquedliind and gen- 
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eral manager, Pittsburgh; W. ©. Clark 
Pittsburgh; H. McL.. Harding, New York : 
R. 8S. Brown, Boston ; W. F. Zimmerman 
New York ; G. Panteleoni, St. Louis; R. § 
Stewart, Chicago; J. A. Rutherford, Pitts. 
burgh ; T. W.F. Gray, Pittsburgh ; J. L, 
Ludwig, Pittsburgh ; Albert Schmid, Pitts. 
burgh; Herbert Franz, Pittsburgh; J. 
McCarty, Pittsburgh; E. H. Heinrichs 
Pittsburgh ; C. A. Bragg, Philadelphia ; 4’ 
J. Wirts, Pittsburgh, and F. N. Waterman 
Pittsburgh. The exhibit of the company 
in Army and Navy Hall consisted of a 150 
horse-power multipolar railway generator 
in operation and a complete switchboard, 
with voltmeter, ammeter, circuit breaker, 
lightning arrester, switches and rheostat. 
The balance of the exhibit was made up of 
a full line of switches, brush-holders, non- 
arcing lightning arrester and several other 
pieces of railway apparatus. Mr. A. J, 
Wirts was in charge of the exhibit. Besides 
this, the company had on the street car lines 
of Cleveland four Brill cars equipped with 
Westinghouse apparatus. The printed 
matter distributed by the company was 
especially acceptable. 

In their exhibition this year, the General 
Electric Company have surpassed all pre vi- 
ous exhibitions which, in the old days of 
the Edison and Thomson-Houston Com- 
panies, they ever made. They are now able 
to show what is best in modern systems by 
the combined talent of the two former 
rivalries. The arrangement of their exhibi- 
tion permitted an examination of their en- 
tire railway system without any exertion to 
locate the different devices. Their motor 
exhibit was especially fine. To a ‘“‘ Brill” 
truck, two W. P. 30 single reduction 
railway motors were mounted, showing 
their lightness, general compactness ani 
ease of adaptation. The W. P. 50 motor, 
with the hollow field and _ field coil 
thrown back, permitted the visitor to ex- 
amine the interior parts. The 8. R. F. 30 
motor—a modification of the old F 30—wa 
arranged next to this, and is described in de- 
tail elsewhere in our pages. Next to this 
was found the standard 8. R. G. railway 
motor. An Edison No. 14 motor 
was mounted in the center of the 
exhibit. There was also shown an entirely 
new device—a gear press for applying and 
removing gear wheels from motors. An 
important point was the simplicity of this 
device. From the series parallel controller 
any objectionable features which were found 
in those first made have been eliminated, and 
the series parallel controller as it now stancs 
will prove a great economic element in 
the calculations of the street railway mana 
gers. One of the particular features of the 
exhibit were the over-head parts. They 
were arranged on a long, sloping board 
which showed them off to considerable a 
vantage. In order to render them stil! 
more conspicuous, they had been carefully 
plated and polished so that this boar 
shone like a jeweler’s case and quite as at 
tractively. By the side of all this glory, was 
shown ‘‘ ye ancient appliances” of only six 
years ago. Another striking exhibit which 
they had was their power station switch- 
board, equipped with automatic  circui! 
breaker and current indicator of the latest 
and most improved type. This stood b) 
the side of a board on which were mounte«<| 
several of the Thomson watt-meters 
working, in order to show their method o! 
action and record. Two special car fixtures 
completed the exhibit. Small electric lamps 
outlined the name of the company in differ- 
ent positions around the exhibit ; and, in 
the center, as if guarding the entire di 
play. was an American eagle perched 
on the top of a shield formed of smu!! 
incandescent lamps of the  patrioti 
colors, ‘‘ rejoicing in The General Electri: 
Company’s system.” The General Electric 
Company ran two magnificent cars over tlic 
East Cleveland Company’s lines—one, a 
special vestibule car, upholstered in decp 
brown plush, and furnished with easy 
chairs. This was mounted upon a single 
truck equipped with two W. P. 30 motors 
The other car was a giant, 40 feet long, 
with a double truck, each equipped with « 
W. P. 50 motor. The floor of this 
was removable, to enable the operi- 
tion of the apparatus to be seen. Re- 
cording instruments showed how much 
are was required to operate the cars. 
The headquarters of the company at the 
Hollenden Hotel were most tastefully deco- 
rated with green shrubs, ferns, plants and 
flowers, and hung with photographs setting 
forth the exploits of The General Electric 
Company. Mr. W. J. Clark, the general 
agent of the railway department, in whose 
hands the entire management of The General 
Electric Company’s exhibit was placed, 
acted as host, and his geniality and cordial 
greeting of all the visitors won for him the 

ood will of every one at the Convention. 

r. Clark was ably seconded in his efforts 
4 Mr. Elmer P. Morris, of the railway sup- 
ply department; Mr. G. K. Wheeler, assist- 
ant manager of the Chicago Railway De- 

artment; Mr. F. J. Clark, manager at 

ashington; Mr. H. H. Harrison, Mr. C. S. 
Rusling, Mr. I. Silverman, Mr. W. A. Stern, 
and a thoroughly competent staff of 
General Electric Company_men. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 








VALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 


construction of all kinds. Every 


electri 
reader will find these columns of special 
interest, and manufacturers and supply 


houses will receive many valuable sugges- 


tions looking to new business by carefully 


ing this department in the ELECTRICAL 


wal 
Review from week to week : 

New Electric Railways. 
Krncston, N. Y.—The Kingston City Horse 


tailway Company will sell its horses 
d run its cars by the trolley electric 
stem as soon as the change can be 
ide. A new line of street railways is 
iilding, almost parallel to the old line, 
d will also be operated by electricity 
the trolley plan. 

surnGH, Pa.—The electric line of the 
tizens’ Traction Company is to be ex- 
ded to Aspinwall. 


Pit 


Pory WaAsHINGTON, N. Y.—There is strong 
ik of establishing an electric railroad 
rom Port Washington through Man- 
sset and thence to the North Shore 
ilroad station at Great Neck. The 
mpany at the head of the scheme is 
e same that proposes to light these 
lages by electricity. One of the prin- 
pal stockholders is Henry M. Kibbe, 
Brooklyn. 
ock, Micu.—The Hancock, Quincy 
| Franklin capitalists are planning to 
iild an electric road to connect the 
ree cities. 
Crry, Ia.—The Morning Side Street 
1ilway Company; capital, $100,000. 
ncorporators, James A. Jackson, Wm. 
Joy, E. C. Peters and A. S. Wilson. 


McKrrsport, Pa.—The Citizens’ Railway 
ympany has filed a new application for 
‘harter, and will again petition for a 
inchise. 

OMERY, ALA.—The West End, River- 
le and Electric Street Railway Com- 


Ha 


S10 


Mo» 


iny is to build a line four miles in | 


ngth, at an estimated cost of $100,000. 

A. Tidman, of the New York Flec- 

cal and Engineering Company, will 
ipervise the construction. 

HaziLton, Pa.—The Beaver Meadow, Ha- 

ton, Mahanoy and Shenandoah Elec- 

tric Railway Company, capital, $150,- 

(0, has been incorporated to build an 

ctric line between the towns men- 

tioned in its title. 


Pa.—The Shamokin and Mt. 
Electric Railway; capital, 


SHA KIN, 
irmel 


100,000. 


on, O.—Albert M. Crisler and Robert 
ppleby, of Eaton, have filed with the 
ard of County Commissioners an 
pplication for permission to erect poles 
nd string wires for a single track elec- 
ric railroad, to be built from Dayton 
) Eaton. 
Kans.—The Atchison Electric 
Motor and Street Railway Company, 
apital, $500,000, proposes to build a 
ine through the main streets, with a 
ve mile branch to Sugar Lake. J.C. 
fox, W. P. Dolan and others are the 
lucorporators. 


Da 


ATCHISON, 


Cananpateua; N. Y.—An electric railway, 
to connect this city and Manchester, is 
projected. 

Evcenr, OrE.—The Eugene and Spring- 
field Electric Light and Power Com- 
pany proposes to build an electric rail- 
way to Springfield, a distance of about 
five miles, 

Tampa, Fua.—The Consumers’ Electric 
Light and Street Railway Company has 
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been organized by E. 8S. Douglas, H. 
H. Scarlett and otbers, and will erect 
an electric light and power plant. The 
capital is $50,000. 

BuFrFra.o, N. ¥.—The State Board of Rail- 
road Commissioners has granted the 
application of the Buffalo Railway 
Company for permission to use the 
electric trolley system on its electric 
line, 

HamILton, OntT.—At a meeting of the pro- 
jectors of the Hamilton, Watertown 
and Guelph Electric Railway, the nec- 
essary cash for all expenses. in con- 
nection with the charter and prelim- 
inary proceedings was put up and 
$50,000 worth of stock was subscribed. 
The company will have a capital of 
$500,000. 

SPRINGFIELD, Mass.—A project is on foot 
in this city to consolidate all the electric 
lines in the connecticut valley. The 
projectors suggest the building of a sec- 
tion of track which is now needed to 
join Chicopee and Holyoke, and then 
to extend the line to Northampton. 

SacRAMENTO, Cau.—H. P. Livermore and 
Albert Gallatin, of San Francisco, have 
been granted a franchise to construct 
an electric railway through the principal 
streets. 


KataMazoo, Micu.—W. F. Davidson and 
others are applicants for a franchise for 
an electric street railway. 


Sovran Omana, Nes.—John A. McShane, 
Wn. A. Paxton and Edward A. Cud- 
ahy, have organized a company to build 
a new electric light plant here. 


Martinssure, W. Va.—Movements are on 
foot for the organization of a new elec- 
tric company in this city. 


Farrsury, ILtt.—The Fairbury Electric 
Light, Heat and Power Company; cap- 
ital, $12,000. Incorporators, H. A. 
Foster, M. J. Foster and C. E. Grandy. 


Tovton, ILL.—The Toulon Lightand Power 
Company; capital, $10,000. Incor- 
porators, Miles A. Fuller, Elizabeth 8. 
Fuller and V. G. Fuller. 


CurtcaGo, I1t.—The Shoshone Falls Elec- 
tric Power and Irrigation Company: 
capital, $25,000. Incorporators, Nelson 
W. Perry, H. C. Baker and John G. 
Schmaitz. 


PanorA, Ia.—Panora Electric Light and 
Power Company; capital, $6,000. Pro- 
moters, S. M. Reynolds, A. W. Mc- 
Pherson, Lewis Haronot, C. M. Brum- 
eler, W. A. Yountz, all of Panora, Ia. 


York, Pa.—A charter has been issued from 
the State Department to the Westing- 
house Electric Light, Heat and Power 
Company; capital, $50,000. Directors, 
L. A. Marshall, M. M. Hydeman, Ed- 
ward Stuck, Henry W. Heffner, Edward 
Ebner, 8. L. Gross, John A. Zeigler, J. 
A. Walker. 
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NASHVILLE, TENN.—The East Nashville 
Electric Railway Company; capital, 
$50,000. Incorporators, Frederick W. 
Hunter, Gilbert F. Brown and Charles 
B. Duncan. 


CrncrnnatTI, O.—The Consolidated Street 
Railway Company has applied for per- 
mission to change its system to elec- 
tricity and to build a new incline to 
Price Hill. 


Etwoop, Inp.—Elwood Electric Street Rail- 
way Company; capital, $100,000. Pro- 
moters, Gustave Kramer, Jas. H. De- 
Harity, Henry C. Calloway. 


SPRINGFIELD, O.—The Springfield Railway 
Company; capital, $1,000,000. Pro- 
moters, Wm. B. McKinley, Chas. A. 
Harris, Samuel L. Nelson, Alvaro §. 
Kratz, Oscar T. Martin. 


Cuicaco, Iuu.—Chicago Traction Com- 
pany; capital, $1,000,000. Promoters, 
Chas. Vogel, Chas. Vogel, Jr., Thomas 
O’Brien. 


Electric Light and Power. 


Lovutsvittp, Ky.— The Citizens’ Electric 
Light Company has issued bonds to the 
amount of $400,000, of which $50,000 
will be used to pay off an old mortgage 
and $350,000 will be taken by the Gen- 
eral Electric Company, which will build 
a new central station and extend the 
lines and wires for both arc and incan- 
descent lighting. 


Batavia, N. Y.—The Board of Aldermen 
is considering the advisability of build- 
ing an electric light plant at an esti- 
mated cost of $23,000. It has finally 
decided to advertise not only for prop- 
ositions to build a plant, but for street 
lighting by private corporations. 


PARKERSBURG, W. Va.—The Parkersburg 
Electric Light Company will enlarge its 
plant. 


New Ricumonp, Wis.—The New Rich- 
mond Electric Light and Power Com- 
pany; capital stock, $10,000. Incor- 
porators, F. W. Bartlett, J. W. McCoy 
and John J, Padden. 


HorNELLSVILLE, N. Y.—The Story Boring 
Company, manufacturers of electric 
motors, fans and other appliances, will, 
in all probability, transfer their exten- 
sive plant to New Brunswick, N. J. 


LansinG, Micu.—The Electric Light Com- 
missioners have offered the Lansing 
Gas Light Company $35,000 for its 
electric light plant. 


CuicaGco, Irt.—North Shore Heat, Light 
and Power Company; capital, $100,000. 
Promcters, John D. Cameron, James 
D. P. Graham, B. L. Garich. 


Lirtte Rock, ARrxk.—Consumers’ Light 
and Power Company; capital, $200,000. 
Promoters, B. E. Sweeny, B. J. Arnold, 
Geo. R. Brown, Geo. Martin, H. §8. 
Allis. 
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EVANSVILLE, Ixp.—Evansville Electric 
Company; capital, $5,000. Promoters, 
John J. Shipherd, Alexander Gilchrist, 
Curran A. De Bruler. 


PorTLAND, Mer.—Columbia Light and 
Power Company; capital, $200,000. 
Promoters, Isaac C. Wyman, Jas. H. 
Wheeler, Jr., Isaac C. Atkinson. 





New Manufacturing Companies. 

. Paut, Minn.—The Missoula General 
Electric Company; capital stock, $200- 
000. Incorporators, H. M. Byllesby 
and H. C. Levis, of St. Paul, Minn., 
and H. W. Turner, of Helena, Mont. 


RtcumMonp, Va.—The Home Electric Com- 
pany; capital stock, $10,000. Wirt E. 
Taylor, president; Andrew Pizzini, Jr., 
vice-president; and C. R. Winston, 
secretary and treasurer. The object of 
the company is to manufacture and sell 
all kinds of electrical machinery, and 
to furnish light, power and heat. 





Telephone and Telegraph. 
Roanoke, VA.—The Bell Telephone Com- 


pany will put in a new system at a cost 
of $7,000. 





The General Electric Company’s S. R. F. 
30 Railway Motor. 


The many advantages cf the single reduc- 
tion motor for electric railway service have, 
during the past year, been so em- 
phatically proven that the General 
Electric Company has re-designed its 
old double reduction F.30 motor, 
making it a single reduction machine 
and designating it as the S, R. F. 30 
railway motor. In compliance with 
the demand, already apparent, for the 
| conversion of F. 30 motors, the com- 
| pany is now rebuilding, for many 
of its customers, a considerable num- 
ber of these machines. 

In effecting the change, the side- 
arms, nose plate, intermediate shaft 
pinion and gear of the old F. 30 motor 
have been discarded and replaced by 
newly designed side-arms, which sup- 
port the motor proper. As will be 
seen from the illustration, they occupy 
a position exactly the reverse of that in 
the F. 30. The nose plate becomes a 
support to the pole-pieces, and the 
pinion and ‘gear are similar to those 
used on the General Electric Company’s 
W. P. railway motor. 

By doubling the turns or convolu- 
tions in the armature winding, and 
leaving the field spools unchanged, two 
very important improvements have been 
secured—the armature speed is reduced 
one-half, and the strength of the torque 
of the motor doubled. 

An improvement bas been effected in the 
arrangement of the armature bearings, facil- 
itating lubrication. The axle and armature 
bearings are pow similar, and the same kind 
of grease can be used on both. 

The efficiency of the new 8S. R. F. 30, 
when compared with that of the F. 30, 
shows a decided increase in favor of the 
new type, although its speed under similar 
condition of strength of fields is slightly 
less. The amount of heat developed after a 
run under full load is also considerably less 
than in the F. 30. 

The satisfactory results of the trial tests 
of the 8. R. F. motor tend to show that the 
transformation of the F. 30 from a double 
reduction to a single reduction motor will 
be satisfactory wherever effected. 

————_» 2 eo —__ 

One of the finest electric lighting plants 
in the country is that of the Denver Con- 
solidated Electric Lighting Company, at 
Denver, Colo. The company are at present 
operating two stations and are contemplat- 
ing building a third in the near future. 
The Western station, which is the smaller of 
the two, has a capacity of 890 arc and 11,700 
incandescent lights. The boiler capacity is 
1,400 horse-power, and their engines show 
2,300 horse-power. The east station, which 
was the first one started, is to be remodeled, 
and has even a greater capacity than the 
other. The two combined are furnishing 
the city with 599 street, and 802 commercial 
arc lights, a total of 1,401, also 877 Edison 
municipal 25 candle-power incandescent 
lamps, and 65,000 sixteen candle-power 
lamps, besides supplying about 280 horse- 
power for running motors, etc. They carry 
132 employés on their pay-roll. 
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p.; H. M. Sciple & Company, Philadelphia, | 
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pany, Ypsilanti, Mich., one 200 h. p.; EI- 
mira Silk Mills, Elmira, N. Y., one 200 h. 
p.; Bay County Iron Works, Soudan, Minn., 
one 700 h. p.; Mahanoy City, Shenandoah, 
Girardville and Ashland Electric Street Rail 
way Company, Girardville, Va., one 500 h. 





















The Builders’ Iron Foundry, of | 





Providence, R. I., has issued the following 
invitation : 

‘‘We should be pleased to have you in- 
spect the 12-inch breech-loading rifled mor- 
tar (weight, 32,000 pounds) which we 
exhibit at the Fair of the Massachusetts 
Charitable Mechanic Association, Boston, 
Mass,, October 5 to December 3, 1892.” 

The Ries Electric Specialty Co., 
Baltimore, Md., have received the following 


letter : 
Pitrrsspurau, July 13, 1892. 
W. S. Teepie, Esg., Special Agent Ries Electric 
Specialty Company : é 

DEAR Sir—This is to certify that I have examined 
the Ries regulating socket, and find in it all that the 
company have claimed for it, asa convenient and 
thorough regulator of electric incandescent light- 


ing. 
The application of the principles involved, as 
well as the utility of the invention, are unique, 
the device being positive in its action. saving in its 
results, and at the same time simplicity itself. 
Very respectfully yours, 
Morris W. MeapD, 
Supt. Bureau of Electricity. 

The Standard Paint Company, 
2 Liberty street, New York, advise us 
that the Buffalo, N. Y., Street Railway 
Company have recently placed an order in 
this city for 50 miles of heavy underground 
cable, the outside to be protected by braid, 
thoroughly impregnated with the Standard 
Paint Company’s well-known ‘“ P. & B.” 
insulating compound. This is one of the 
largest orders for cable ever placed by a 
street railway company, and the selection 
of ‘‘P. & B.” compound as a protecting 
agent is added evidence of its superior in- 
sulating qualities. The Standard Paint 
Company has just received the following 
letter from Mr. Geo. H. Roe, president of 
the Edison Light and Power Company, of 
San Francisco: 

“We noticed acut and description of a 
machine for painting moulding described 
on page 7 of the issue of the ELECTRICAL 
Review of October 1, 1892. We presume 
the machine could be used for painting 
moulding having two, three or more 
grooves, by changing the wheel. If we are 
in error please correct us, and at the same 
time please quote us price and shipping 
weight of the machine.” 


The Wainwright Manufactur- 
ing Company, of Massachusetts, have 
recently made the following installations of 
its popular feed water heaters and conduc- 
tors: Chelsea Cordage Company, Boston, 
one 700 h. p.; B. & M. R. R., Mystic Wharf 
Elevator, Charlestown, one 300 h. p., one 600 
h. p.; B. & M. R. R., Mystic Wharf Ele- 
vator, Charlestown, one surface condenser, 
600 h. p.; Massachusetts Charitable Mechan- 
ics’ Association, Boston, two 300 h. p.; Rob- 
ert White & Company, Montreal, Can., one 
150 h. p. surface condenser; A. F. Smith, 
Lynn, Mass., one 100 h. p. surface condenser; 
Ottumwa Electric Railway Company, Ot- 
tumwa, Ia., one 500 b. p. heater; J. A. 
Mumford, Hautsport, N. S., four 50h. p. 
surface condensers; Ypsilanti Electric Com- 





| 


one 500 h. p.; Mutual Compress Company, 
Montgomery, Ala., one 300h. p.; Lynn & | 
Boston R. R. Company, second order, one 
1,000 h. p ; Burlington Electric Light Com- 
pany, Burlington, Ia. 





| 


by all Railroads wherever used. For further particulars, apply, 


AMERICAN NUT LOCK CoO., 


M, LODGE, President. 
A. W, BOARDMAN, On 





ECEIVER’S SALE.-—I» pursuance of | 
an order of the Court of Common Pleas, for | 
the City and County of New York, made on | 

the 30th day of September, 1892, I, the undersigned, | 
the Receiver of the Crosby Electric Company, will | 
sell at Public Auction, by Haydock & Bissell, public | 
auctioneers, at 15 Park Place, in the City of New 
York, on the 12th day of November, 1892, at 10:30 
o’clock in the forenoon, a lot of Electrical Supplies 
and Merchandise consisting of Dry Batteries, Zinc 
Cups, Carbons, Jars and Connections, one Surgeon's 
Cabinet, etc., etc. Catalogue at sale, or of Receiver. 
Epo. E. MERCELIs, 
Receiver Crosby Electric Co., 
69 Wall St., N. Y. 
Dated New York, October 18th, 1892. 


SITUATION WANTED 


In Office or Factory, willing to travel, 
thoroughly conversant with all the branches 
of the Insulated Wire and Cable business, 
Address under, 
‘““EXPERT,”’ 
Care of ELECTRICAL REVIEW, 
13 Park Row, 


FOR SALE CHEAP. 


Two dynamos, 1,500 amperes each, one 
smaller dynamo, 500 amperes, suitable for 
metallurgical work. 

Also for sale or rent, a five-acre lot, front- 
ing two railroads, with suitable buildings 
for manufacturing, with 80 horse-power 
boiler and 65 horse-power Westinghouse 
engine, pulleys, belting, etc., all new and 
plenty of water on property. 

Apply to A. T. PICKERT, 
ATLANTA, GA. 





New YORK. 








IF you have anything pertaining to electric 


ery you want to sell, send us the de- 
scription. 


IF you want anything pertaining to electric 


ery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 





448. E. SLEIGHT. 
EUBEST’S FRENCH 
EMERY PAPER, 


@GE0. W. CHURCH. 
GROBET FILES, 
?. S. Stub’s Files, 








MUSIC WIRE. 


TAPES AND RULES. 





OF STEAI 





PRACTICAL TESTS ELECTRICAL 


GEO. H. MORRISON, 


ENGINES INDICATED. 


POWER WEIGHED. 
No. 6 FEDERAL ST., 


AND ALL OTHER 
POWER PLANTS. 








BOSTON. 





MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11in. x5 ft.; 12in. x 
6 ft.; idin. x6ft.; 16in. x6ft.; 18in. x8ft.; 20in. x 
8 ft., with tapes attachment; 22 in. x 12 ft. and 14 ft. ; 
24 in. and 26 in. x 16 ft.; 80 in. x 10 ft. and 18 ft.; 
86 in, and 88 in. x 20 ft.; 42in, x 12 ft.; 27 in. x82 ft.: 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, 13 in. x 
5 ft.; 14in. x 5ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, Zin. x 5 ft ; 14in.x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6 ft.; 86 in. x 8 ft. 

Planers, 16 in. x 16 in. x 3 ft.; 20in. x 20in. x4 ft.; 
om. ap - A ft.; 30 in. x 80 in. x 6 ft.; 36 in. x 
in. x t.; 42in. x 42 iu. x 12 ft.; 44in. in. 
22 ft.; 60in. x 49in. x 21 ft. Aah seaminpioities 
Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 82 in. 
Crank Shapers, 6 in.. 8 in., 10 in., 12 in., 18 in., 16 

n., 17 in., 20 in., 24 in., 28in. 
Screw Machines, Nos. 1, 2, 8, 4, with or without 
Wire Feed. 
or i, Nos. 5, 6. 7, 8, Power Feed. 
resses, Nos. 51, 52, 58, Ferracute; . . 
Stiles & Parker, as ats 
5 Lincoln Pattern Millers, No. %. 
Hand Millers, Nos. 1 and2. 3 Cam Cutters. 
Bolt Cutters, 14 in. to 1 in., 14 in to 2 in. 
See Machines. 1 36 in. and 48 in. Gear 
r. 


Cc 
C. D. and E. Horizontal Boring Machine. N k 
Machine Tool Co. . ee 
Send for List of NewandS - i 
Fm w and Second-Hand Machinery 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. ¢€ 
59 South Canal St., Chicago, Ill. 




















G. E.) 


Manufacturers and Jobbers of 


ELECTRIC BELLS. 
63 So. Canal St., Chicago, Ill., U.S. : 


106 WATER STREET. 
FITCHBURG, MASS. 


SHALL WE SEND YOU OUR ILLUSTRATED PRICE List 





Panp 


THE STANDARD PAINT C0., 


Sole Manufacturers P. & 


Insulating Compounds, 


Armature Varnish, 


Insulating Tapes, 


B. Roofing, Papers, ete. 


Compounds for all kinds of iron wor! 
2 Liberty Street, New York. 





QUEEN & CO:PHILA. 
Nes1241Nall7C. 





FOR - 


It pays in the end to place first « 
ammeters and voltmeters on light 
power switchboards. We can con\ 
you of this fact. Send for descri| 
circular No, 330, and try the ‘‘ Magi 
Vane” type, which is our specialty 


PHILADELPHIA. 


QUEEN & CO. 


Direct Carrel 


d 





Daniel W. Baker. 


Cyrus O. Baker, « 


BAKER & CO., 


Importers, Melters and Refiners of 


RPLATINWAOU Mi 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes,and any degree of hardness. Scrap and native platinum purchi 


sed. 








— ALL ELECTRICIANS = 
WILL BE INTERESTED IN THE EXPERTS REPORT 
REGARDING INS ULLAC. THE NEWLY 





DISCOVERED INSULATING MATERIAL Seh?cops'race 


MASSACHUSETTS CHEMICAL CO.boston 


WHY PAY MORE FOR SHELLAC 
THAN YOU WILL HAVE TO PAY FORI VEUEE 


WHICHISFOUR TIMES AS COOD."*=% = 


MASSACHUSETTS CHEMICAL CO 


AR S 


Boston 







